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SAFETY SUMMARY 



LISTED BELOW IS EVERY "WARNING" CONTAINED IN THIS VOLUME AND THE 
PAGE ON WHICH THE 11 WARNING” IS LOCATED. ALL PERSONNEL INVOLVED IN 
THE OPERATION AND MAINTENANCE OF THIS EQUIPMENT MUST FULLY UNDER- 
STAND THE "WARNINGS” AND THE PROCEDURE BY WHICH THE HAZARD IS TO BE 
REDUCED OR ELIMINATED. 

PERSONNEL SHOULD BECOME THOROUGHLY FAMILIAR WITH ALL ASPECTS 
OF SAFETY OF PERSONNEL AND EQUIPMENT PRIOR TO USING ANY EOD METHOD 
MENTIONED IN THESE CHAPTERS. 

WARNING - The ordinary type of gas mask without an independent 
source of oxygen does not protect against camouflet gases. If a 
person receives a high concentration of carbon monoxide gas, im- 
mediate removal from the gaseous area and resuscitation are neces- 
sary to save his life. Page 2-4 

WARNING - Carbon monoxide is a colorless, odorless, poisonous 
gas. Its early symptoms are headache followed by unconsciousness. 

Death follows rapidly. There are several devices capable of de- 
tecting carbon monoxide in concentrations less than a maximum 
acceptable concentration (MAC). All of these devices employ the 
same basic principle of specially treated silica gel changing color 
when exposed to ;he carbon monoxide. There are no standard carbon 
monoxide detectors in the Army and/or Air Force supply channels. 

There is one in the Navy supply system. There also are several 
commercial detectors available; among these are the UNICO Mine 
Safety Appliance Explosimeter Mod 2, the UNUET with color compari- 
son chart, and The Mine Safety Appliance Colormeter Carbon Mon- 
oxide Detector. The latter is the least dependable, because it must 
be carried by the operator into the carbon monoxide atmosphere. The 
others, however, have long tubes which may be lowered into the 
shaft or pit so that samples can be taken remotely. Page 6-3 

WARNING - When working in buildings which have recently been oc- 
cupied by the enemy, the first step should be that of checking for 
boobytraps and their removal if found. Whenever in territory pre- 
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viously occupied by the enemy, or where partisan or sabotage agents 
may be active, BE BOOBYTRAP CONSCIOUS AT ALL TIMES. Pa^e 7-2 



WARNING - Explosive ordnance which has been exposed to fire is 
hazardous. Proceed with utmost cu: '■ion. 



Page 7-4 



WARNING - When working with UXO in crashed aircraft, proceed 
with care and caution: check l ich circuit encountered. Do not 
operate any equipment from the cockpit unless yea have been spe- 
cifically checked out on the procedure involved and thoroughly under- 
stand the system to be operated. Page 7 
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Chapter 1 

GENERAL INFORMATION 



The mission of EOD organizations 
within the military may be stated broadly 
as being ”to effectively cope with incidents 
involving explosive ore nance .terns in sup- 
port of both the military and civil populace, 
in order to minimize the hazards to life, 
property, and the progress of operations 
inherent in incidents involving unexploded 
ordnance, both U. S. and foreign, in peace 
or in war. 11 

The term explosive ordnance in- 
cludes unexploded bombs and warheads; ar- 
tillery, mortar, and rocket projectiles; all 
mines; antipersonnel and demolition charges ; 
pyrotechnics; grenades; torpedo and depth 
charges; guided missiles; and ail similar 
or related items or components. The above 
definition includes all munitions containing 
high explosives including nuclear, biologi- 
cal, and chemical munitions. 

Secondary tasks assigned to EOD, un- 
der the Joint Service Agreement, include: 

1. Destruction of unserviceable am- 
munition, both U. S. and foreign, which has 
been rendered hazardous by damage or de- 
terioration. 

2. Collection of EOD technical intel- 
ligence data and materiel for intelligence 
exploitation. 

3. Collection of technical data con- 
cerning unexploded or malfunctioned U. S. 
explosive ordnance. 

Further additional tasks mav be as- 
signed by the various services, such as div- 
ing, demolition handling, and indoctrinating 
others in explosive hazards. 



The field of explosive ordnance dis- 
posal is worldwide. It varies in organiza- 

o 

tion and operating procedures among the 
three services. Its overall tri-service 
structure includes operational training, re- 
search, and development capabilities. Mo- 
bility, flexibility and promptness of action 
are the keynote in EOD organizations. A 
high level of training supplemented by fre- 
quent refresher courses is a priority re- 
quirement. 

In general, EOD organizations of the 
three services are similarly trained and 
equipped, and are capable of mutual inter- 
service support in matters relating to sur- 
face EOD. Liaison is maintained with simi- 
lar allied organizations. 

Responsibilities of the three services 
for explosive ordnance disposal are set 
forth in Joint Service Regulation AFR 136-8, 
AR 755-1300-6, and OPNAV Instruction 
8027. IB. The Joint Service Regulation is 
supplemented by various supporting regula- 
tions and instructions within each of the 
three services, 

BASIC CONSIDERATIONS 

The EOD technician is unique in the 
ordnance field, in that he sees a piece of 
ordnance from the opposite point of view 
from that of the usual ordnanceman. Instead 
of, ”How do I make it function?’ 1 his prob- 
lem is, "How do I prevent it from function- 
ing? ,F This point of view exists throughout 
the entire range of EOD activity, and re- 
sults in several departures from what is 
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considered normal practice. A continual 
race exists between the designer who de- 
velops an item of explosive ordnance that 
he intends to be foolproof and the EOD man 
who is required to "do soimhing about it" 
where it fails. Two basic axioms are ap- 
propriate here: 

1. Any item of explosive ordnance 
may fail to function as intended. This is 
borne out in experience. Theoretical cal- 
culations often fail to consider many of the 
factors that produce duds. 

2. All explosive ordnance is inher- 
ently dangerous. 

An explosive ordnance incident is a 
s ituation where an unexploded ordnance item 
{UXO) presents a hazard, either actual or 

potential, to life, material, property, or the 
conduct of operations. The degree of ex- 
istent hazard is expressed by assigning the 
incident to a certain category on the bas is 
of reconnaissance which is often conducted 
by personnel other than EOD (such as Ex- 
plosive Ordnance Reconnaissance Agent). 

As a result of their reconnaissance, evacu- 
ation and other protective action may have 
been initiated prior to the arrival of EOD 
personnel. 

Upon assignment of an EOD man or 
unit to an incident, the "EOD reconnais- 
sance” is conducted. This leads to an "esti- 
mate of the situation," and usually will re- 
sult in one or more of the following actions: 

1. Determination that no incident ex- 
ists, and consequent cancellation of the as- 
signment. 

2. Change in categorization to bring 
a category assigned into alignment with the 
EOD estimate of the hazard. 

3. Disposal operations necessary to 
eliminate the hazardous situation. 

The disposal operation begins with 
EOD reconnaissance, and ends with the 
positive elimination of the threat created by 
the UXO causing the incident. Final dispo- 



sition of the UXO mav or mav noc be effect- 
ed at this time. 

The disposal operations shouid in- 
clude consideration of ail the following ele- 
ments; those applicable ‘o the particular 
situation shall be acted upon: 

1. EOD reconnaissance, based on 
physical evidence and the history' of the in- 
cident in all its aspects . 

2. Gaining access to the UXO in- 
volved. 

3. Determination of the method of 
disposal to be employed. This will be gov- 
erned largely by the category assigned to the 
incident. 

4. Determination of whether render- 
ing safe procedures (RSF) are required 
prior to disposal. 

5. Determination of the RSP to be 
used, based on the item or items involved 
and the equipment available. 

6. Conduct of action required by steps 
3 through 5. 

7. Field evaluation. 

8. Ultimate disposition of the recov- 
ered ordnance. 

* 

TOOLS AND EQUIPMENT PROCUREMENT 

Tools and equipment required during 
EOD operations are authorized in pertinent 
directives and supply lists within each serv- 
ice. These lists are tailored specifically 
to meet the organizational and operational 
needs of the service concerned. Certain 
variations in the items carried on these 
lists exist between the services, and are 
required by existing organizational and 
operational variations; for example, Navy 
Allowance Lists include diving equipment 
and tools specifically adapted for use on 
underwater ordnance, while those of the 
Army and Air Force do not. Special tools 
specifically designed for EOD and appli ca- 
de to all services are developed on a co- 
ordinated basis between the three services. 
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These tools must be jointly approved, and, 
when accepted and produced, arc included 
in the authorized equipment lists of each 
service. This system insures standardi- 
zation of tools and methods , which results 
in economy, safety, reliability, and gen- 
eral efficiency in EOD operations. It also 
permits the accumulation of a stockpile of 
tools and equipment for EOD work in the 
event of mobilization. With isolated excep- 
tions , the authorized tools and equipment 
should be adequate to meet peacetime needs . 
Appropriate recommendations should be 
made through proper channels when inade- 
quacies are noted in the equipment, so that 
tools and equipment may be authorized, in- 
sofar as possible, to meet all EOD require- 
ments. Certain tools that have not been au- 
thorized may be needed in some areas. For 
example, since different nations use dif- 
ferent nations' tools, it would be impracti- 
cal to include many tools of this type in 
overall authorized equipment lists. Where 
a need exists for such tools, provision 
should be made for their local procure- 
ment if they are standard items. Special 
items applicable to explosive o rdnanc e 
should be made the subject cf specific rec- 
ommendations to higher authority for con- 
sideration of their production and author- 
ization for the three services. 
Such recommendations also should include 
any suggested modifications for the im- 
provement of existing items. 

During war and other emergencies , 
when new and previously unknown items of 
foreign ordnance are encountered fre- 
quently, too much time may be required to 
develop, produce, and distribute appropri- 
ate tools to the field. Interim local produc- 
tion should be resorted to in such cases. 
Where an urgent need of this nature exists , 
such action is justified, and usually can be 
implemented, a is to be borne in mind, 
however, that such measures are tempo- 



rary and should be taken only when otfi- 
c tally approved tools are not yet available. 

It is imperative "That the EOD man, re- 
gardless of his assignment, duties, or rank, 
oe completely familiar with the lists, direc- 
tives, and other publications which cover 
EOD tools and equipment. He also must know 
the proper methods of obtaining included 
items and the proper channels of address 
for queries and recommendations concerning 
tools and equipment. 

Such tools and equipment are intended 
to support the EOD operational organization 
and must meet its needs if this function is 
to be realized. The EOD man should not 
hesitate to make recommendations and to 
exchange views in regard to these matters. 
The experience of the operator in the field 
is invaluable to those responsible for devel- 
oping tools and equipment and effecting their 
availability and distribution to field activ- 
ities. 

Furthermore, the EOD man should be 
sure that he has the proper list of author- 
ized tools and equipment, and that he under- 
stands it and the supply system of which it 
is a part. The assistance of local supply 
personnel should be sought in all matters 
concerning logistics which are not thor- 
oughly understood. Action concerning logistic 
matters normally is initiated through the 
local supply organization. 

EXPLOSIVES 

If there is one basic qualification of 
importance over all others in EOD work, 
that qualification is a thorough and practi- 
cal knowledge of explosives. Without this 
knowledge, the tools and techniques used in 
EOD are largely impractical. The degree 
of proficiency of EOD personnel will be 
largely a reflection of their degree of un- 
derstanding and know-how concerning ex- 
plosives. 

The EOD man's approach to explosives 
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must be a practical one based on accurate 
knowledge of all the explosives and explo- 
sive mixtures be mav encounter. Primarv 
requirements include a complete and accu- 
rate understanding of: (1) relative sensi- 
tivities of explosives; (2) their stabilities 
under various conditions of storage and use : 

(3) the processes through which they may 
deteriorate; and (4) the hazards resulting 
from these characteristics. The reactions 
of explosives with various organic and in- 
organic materials are important, as are 
their rates of detonation and relative 
strengths, and brisances. Also important 
are the conditions required to produce the 
optimum rates of detonation for the vari- 
ous explosives and the effect of a lack of 
such conditions. The nature of an explosion 
must be understood thoroughly, as must 
the cause and nature of incomplete or par- 
tial explosions (low order detonations). 

The main problem facing an E O D 
man is frequently that of how to dispose 
of the explosive filler. This problem 
breaks down into the elements of recogni- 
tion, understanding, and disposal, which 
are discussed in the following paragraphs. 

RECOGNITION. Several methods of 
recognition may be used as interim mea- 
sures. In many cases, the personnel in- 
volved may have the experience and knowl- 
edge needed to identify the explosive on the 
basis of its nature and appearance alone. 
This may be supplemented by past experi- 
ence with similar weapons , intelligence as 
to the explosive systems used by the enemy, 
and markings (or labels) and color codes 
on the w T eapon involved. In many cases per- 
sonnel can discover loading information 
from marks on the weapon or labels 
attached to the weapon, if they can read 
them. Determining the identities of explo- 
sives by appearance alone is subject to er- 
ror, especially where modern mixtures are 



concerned; such tentative identification 
should be verified bv one of the field iden- 
tification methods or preferably by labora- 
tory analysis. Methods available in the 

i/ 

field are: 

1 . Determination of the melting 

point. 

2. Color reaction to certain reagents. 

UNDERSTANDING. Once the explo- 
sive has been identified, the choice of a 
disposal method is based on an under- 
standing of the nature of the explosive and 
its probable condition in the weapon. The 
following questions should be considered. 

1. How sensitive is the explosive? 
Can it be handled? 

2. Will it burn? If so, can it be 
burned without danger of detonation? What 
conditions of burning must exist to keep 
probability of an explosion as low as possi- 
ble? 

3. Is the explosive toxic to the skin? 
Will it cause dermatitis if handled? Some 
explosives, such as HND , are extremely 
toxic to the skin. Individual sensitivity to 
dermatitus caused in this manner, however, 
varies widely. 

4. Will the smoke cause dermatitis 
or be dangerous to breathe ? Ordinary 
clothing is not protection against smoke- 
induced dermatitis. 

5. Can the explosive be steamed? 
Will it melt, and if so, at what tempera- 
ture does this occur? How near the deto- 
nation point is the melting point? 

6. If melted, will the explosive in- 
volved form a more sensitive compound as 
it resets on cooling? If it is a mixture, 
will it segregate into its basic explosives 
on cooling? 

7. Is the explosive involved soluble? 
If so, with what? 

8. Will the explosive ueteriorate 
if not disposed of, and if so, what will be 
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the effects of the deterioration? 

DISPOSAL OF EXPLOSIVES. The fol- 
lowing are the most commonly used methods 
of disposal. 

1. Disposai by either high or low or- 
der detonation. 

2. Disposal by direct burning or by 
steaming. 

3. Disposal by chemical dissolution. 
This method is usually practiced only for 
small items such as detonators and boosters. 

4. Disposal by reusing the explosive, 
either in present form or by reclamation 
and recasting or reloading. 

5. Disposal by dumping the explosive 
at sea. 

It is also important that the EODman 
know the various foreign names of explo- 
sives. He should also be familiar with the 
military explosives that other nations have 
used in the past, so that he can anticipate 
future usage. Many good books on explo- 
sives exist. Their contents should form 
part of the basic background knowledge of 
every EOD man. This is a subject that can 
never be dropped if EOD proficiency is to 
be maintained. 

SCOPE 

This publication covers the general 
concepts and principles applicable to ex- 
plosive ordnance disposal techniques and 
methods relating to surface ordnance items 
including bombs , rockets, projectiles, mor- 
tars, grenades, and land mines that con- 
tain high explosives (HE) or chemical war- 
fare (CW) fillers. 

The following chapters and related 
publications describe EOD Tools and Meth- 
ods. Later volumes will cover various ord- 
nance items, including fuzes both foreign 
and domestic. This information will be pre- 
sented by relating a fuze to the weapon in 



winch it is used and then further relating 
each weapon/ fuze combination to disposal 
technicjues. Underwater ordnance and nu- 

L 

clear weapons are not covered in this volume. 

Organization of EOD components, 
and the administrative and operational pro- 
cedures specifically governing EOD, can be 
expected to vary with the services and the- 
aters. These matters are beyond the scope 
of this publication. Where pertinent, ref- 
erences to applicable directives are made 
in the text. No attempt is made to redefine 
terms in common use for which approved 
definitions exist unless the terms have a 
special meaning in EOD. Definitions given 
herein specifically relate to EOD and rep- 
resent the understanding of the EOD man 
with respect to each term defined. Where 
EOD techniques overlap procedures com- 
mon to other activities, only those tech- 
niques peculiar to EOD are discussed; how- 
ever, reference is made to general tech- 
niques, such as demolition, when appropriate. 

The term, EOD unit, as used herein 
designates any or all organized EOD groups 
among the services, including team, squad, 
platoon, company, and detachment. Tables 
and data referring to earth shock, blast 
damage, hole of entry diameter, penetra- 
tion and offset, are based on the old M se- 
ries of U, S. general purpose (GP) bombs. 

With the advent of high-speed air- 
craft, the family of GP bombs is undergoing 
a change involving a more streamlined bomb , 
a more powerful main charge, and possibly 
different loading factors. Furthermore, 
bombs of aU types will be dropped from 
higher altitudes in many instances and at 
higher speeds. Therefore, the tables here- 
in are not to be considered valid for the 
newer bomb types , but are intended only as 
a guide to effects that can be anticipated 
with the older types of GP bombs and older 
types of aircraft. 
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Chcoter 2 

RECONNAISSANCE 



GENERAL 

Reconnaissance is the survey and ex- 
amination of an area after attack, in order 
to assess conditions and determine action 
required to effect its safe return to normal 
operation. Post-attack reconnaissance may 
be conducted by civil defense personnel or 
by designated units of the defending forces . 

Reconnaissance reports include a 
wide variety of information on fires, cas- 
ualties, and trapped personnel and on the 
condition of such items as structures, 
power lines, and water mains. Also in- 
cluded is the known or suspected location 
of unexpioded ordnance, if such has been 
observed. On the basis of the location of 
the incident, the type of operations con- 
ducted in the vicinity, and the item or 
items involved, the responsible operational 
command will assign a category to the in- 
cident and report it to the EOD organiza- 
tion for action. EOD action in response 
is governed by: 

1. The categories assigned. 

2. The number of inc idents reported. 

CATEGORIES 

For EOD purposes, the following 
considerations are supplementary to the 
established categories: 

CATEGORY AA. Assigned to any 
item of explosive ordnance whose actua- 
tion will cause mass destruction or cata- 
strophic damage. The item may or may 



not be a nuclear weapon. A 1000-pound 
HE bomb in a chemical plant might prop- 
erly be assigned to Category AA. Such 
incidents will be given priority over all 
other incidents. Disposal operations will 
be started immediately, regardless of 
personal risk. Incidents of this nature 
fully warrant obtaining the best possible 
assistance, both as to personnel and 
equipment, and such action should betaken 
in every case where time permits. 

CATEGORY A. Assigned to inci- 
dents that constitute a gra\ r e and immediate 
threat to military or civilian operations 
that are essential to the war or defense 
effort. Disposal operations shall be con- 
ducted without delay, regardless of per- 
sonnel risk. 

CATEGORY B. Assigned to inci- 
dents that would have an indirect effect on 
military or civilian operations that are 
essential to the war or defense effort. 
Disposal operations shall be conducted 
after observing a waiting period equal to 
1.5 times the maximum possible time 
setting of the fuze involved if the fuze has 
been identified; otherwise, the waiting 
period computation is based on the longest 
delay fuze of current tactical significance. 

CATEGORY C. Assigned to inci- 
dents which would have little or no effect 
upon military or civilian personnel and no 
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effect on operations that are essential to 
the war effort. Disposal operations shall 
be conducted as workload permits , and with 
minimum risk to personnel. 

In each case, disposal operations 
shall be conducted in a manner appropriate 
to the particular situation. Decision as to 
the "manner appropriate" rests with the 
EOD officer or technician in charge on the 
scene and in all cases shall be that proce- 
dure considered most likely to succeea in 
accomplishing the results desired in keep- 
ing with the category assigned to the inci- 
dent. 



gated such authority and responsibility as 
the ''commander’s experts on the scene. " 

In considering categories, it should 
be borne in mind that "the sole purpose of 
categorization is to assign priorities of 
work in the order in which that work will be 
started or conducted on a particular inci- 
dent. ,r 

UXO recovered for intelligence or re 
search purposes may be any item that has 
been rendered safe but kept intact. High 
priority to the recovery intact of "first 
known items 11 usually is a continuing re- 
quirement. 



ASSIGNMENT OF CATEGORIES 



EXPLOSIVE EFFECTS 



Incidents of the highest categoriza- 
tion are to be treated first. In a post- 
attack situation where a conflict in assigned 
categories exists, the EOD unit may rec- 
ommend priority for incidents. When two 
or more vital target areas are involved, 
however, the decision as to which rates the 
highest priority is a staff responsibility, 
because only the staff will have overall 
knowledge as to which target is most vital 

to the current war effort. The operational 

■> 

commander must be kept informed of inci- 
dents being worked on, and the completion 
and results of each disposal operation must 
be reported promptly. 

Responsible EOD personnel should 
make every attempt to see that assigned 
categories are realistic and compatible 
with the actual situation, and that action is 
taken to reduce the hazard {and therefore 
the assigned category) where possible. In 
many cases, EOD personnel may reduce 
the hazard from the unexploded ordnance 
and so warrant a lower category assign- 
ment to the incident. EOD personnel should 
not hesitate to recommend changes in as- 
signed categories on the basis of the EOD 
reconnaissance, and often will be dele- 
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losive ordnance detonates 



3 



the explosive filler is changed almost in- 
stantaneously into a rapidly expanding mas s 
of hot gases. The effects produced are de- 
pendent upon the location of the explosive 
ordnance item. If detonation occurs above 
the ground or just below the surface, dam- 
age is largely caused by blast, or by splin- 
ters and fragments from the case of the 
item. If detonation occurs below the earth' 
surface, damage is caused largely by earth 



shock. 



SURFACE BURST. Explosive ord- 
nance fitted with an instantaneous fuze that 
operates upon impact with the target may 
leave the following evidence of explosion: 

1. Formation of a shallow, saucer- 
shaped crater, with loose earth thrown in 
all directions (Figure 2-1). 

2. The presence of fragments and 
striation marks. 

3. Blast, suction, and fragment dan 
age to nearby structures and vegetation. 

a. Walls, windows, and doors bio wr 
inward or outward. 

b. Fragment marks on walls. 

c. Shingles blown up or completely 
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Figure 2-1. Bomb Crater; Surface Burst 



off. 

d. Leaves blown or torn from vege- 
tation. 

4. Characteristic -mell of explosives, 
particularly evident close to the center. 

5. Blackening of earth in the crater 
from carbon deposits. 

6. Immediate area burned by the 
flame of the explosion. 

UNDERGROUND BURST. When an 
item of explosive ordnance explodes below 
the surface of the ground, the gases formed 
expand rapidly. They not only move the 
earth bodily, but also set up a series of 
shock waves through the earth and any ob- 
ject in contact with it. Unless the item is 
deeply buried before detonation, the gases 
formed will vent through the earth's sur- 
face and form a crater. Earth is thrown 
out around the crater. Typical effects of 
an underground burst are the following : 



1. Underground pipes and cables 
broken. 

2. Cracks in the ground surface. 

3. Walls and roofs broken away from 
the main structure, and collapsing or show- 
ing cracks characteristic of earth shock. 

4. Damage to external features such 
as chimneys. 

CRATERS. Craters formed by ex- 
ploding ordnance vary in accordance with 
the depth at which the explosion occurred 
and the nature of the soil involved. Ord- 
nance bursting well above the surface forms 
no appreciable crate^. Characteristics of 
the crater indicate whether an explosion has 
taken place; they also suggest the approxi- 
mate size of the ordnance, as shown in Ta- 
ble 2-1. 

The three types of true craters are: 

Shallow. Ordnance exploding just 
above or just below the surface forms a 
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TABLE 2-1. DIAMETER OF CRATER 
(FOR RECONNAISSANCE PURPOSES) 

GP BOMBS 



Exploded Bomb 
(lbs) 


Crater Diameter 
(ft) 


100 


12 


250 


18 


500 


24 


1000 


40 


2000 


50 



"shallow" crater with clean-swept sides. 
This crater is almost free of debris, which 
is well broken up and widely scattered. Ex- 
tensive blast and splinter damage may be 
evident in the vicinity. 

Intermediate. Ordnance exploding at 
an intermediate depth forms an "intermedi- 
ate" crater, distinguished by a sheer edge 
that forms an angle of approximately 45 
degrees. Large pieces of debris partially 
fill the crater. Such a crater is surround- 
ed by a large lip of loose earth, which is a 
definite indication that the crater was caused 
by an explosion. 

Deep. Ordnance exploding at a con- 
siderable depth below the earth's surface 
forms a "deep" crater that has a sheer edge 
that is nearly vertical. The lip of loose 
earth characteristic of an explosion is pres- 
ent. The bottom usually is obscured by de- 
bris that may almost entirely fill the crater, 
making it appear deceptively small. The 
range to which debris is scattered outside 
the crater is reduced. The damage asso- 
ciated with a deep crater is largely the re- 
sult of earth shock. 

CAMOUFLETS. Explosive ordnance 
that penetrates to a depth where the force 
of the explosion is not sufficient to rupture 
the earth's surface forms an underground 
cavity called a "camouflet, " which may re- 



main filled with poisonous gases. The four 
types of camouflets follow. 

Type A Camouflet. This camouflet is 
created by an explosive force insufficient to 
rupture the earth's surface but strong 
enough to lift the earth into a mound and 
crack the surface about the camouflet. The 
presence of a Type A Camouflet may be de- 
tected by the hissing noise of escaping gas. 
The hole of entry should be found nearby, 
as explosive items rarely travel vertically 
through the earth. 

Type B Camouflet. This is the most 
common type of camouflet. The ground 
surface is raised and cracked but other- 
wise undisturbed. 

Deep Camouflet. This is formed 
when the explosion occurs beyond a medium 
depth and the force of the explosion is not 
sufficient to provide evidence of its exist- 
ence in the earth's surface. A deep cam- 
ouflet will also have a nearby hole of entry. 
Excavation is usually necessary to locate 
the camouflet. 

Collapsed Camouflets. These camou- 
flets are easily distinguished from craters 
formed by an explosion. The top surface 
of the ground remains uppermost in the 
cavity and there is no surrounding debris 
or blast damage. 

Precautions. Because of poisonous 
gas, most of which consists of carbon mon- 
oxide, the area surrounding a camouflet 
should be roped off to prevent access of un- 
authorized personnel. 
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The ordinary type of gas mask 
without an independent source 
of oxygen does not protect 
against camouflet gases. If a 
person receives a high con- 
centration of carbon monox- 
ide gas, immediate removal 
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Figure 2-2. False Crater; Caused by Unexploded Ordnance Impact 



from the gaseous area and re- 
suscitation are necessary to 
save his life. 

INVESTIGATION AND VERIFICATION 
When a UXO incident is reported, 

EOD personnel must immediately investi- 
gate the incident and verify it. The im- 
pact of unexploded ordnance may cause dam- 
age resembling the effects of an explosion. 
EOD personnel are responsible for the 
proper evaluation of the evidence and for 
determining the true nature of the incident. 

VERIFYING BURIED UXO 

Clear holes of entry and a lack of evi- 
dence of explosion, such as striation marks 
(streaks caused by missile fragments that 
are cut in the surface of the surrounding 
area and radiate outward from the crater), 
blast damage, or carbon blackening, are 
the most positive indications of buried UXO. 
Upon contact with the earth, unexploded 
ordnance usually forms a depression known 
as a 1T false crater. 11 Unexploded bombs of 



2, 000 pounds or larger may form a crater 
as large as 10 feet in diameter and 5 feet 
deep when they enter the ground (Figure 
2 - 2 ). 

A false crater has a comparatively 
straight side and lacks the rim of loose 
earth around the top characteristic of a 
true crater. Removal of debris from the 
crater should reveal the hole of entry. 

ESTIMATING THE LOCATION OF BURIED 
UXO 

The angle of entry, horizontal offset, 
and depth of penetration establish the prob- 
able location of buried UXO. The horizon- 
tal offset and depth of penetration of the 
UXO are directly proportional to its veloc- 
ity upon impact, size, weight, configura- 
tion, and angle of approach as it strikes 
the surface of the target area. Items that 
strike the surface at a low angle from the 
horizontal tend to travel horizontally in the 
earth and may come to rest at a distance 
from the hole of entry, or they may broach 
and come to rest on the surface. Penetra- 
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tion is slight with pronounced offset. Items a minimum horizontal offset. Patterns of 
that strike the impact area at a high angle underground travel of CXO items will vary 
from the horizontal tend to penetrate with with the nature of the soil. 
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GENERAL 

In order to determine the true nature 
of an explosive ordnance incident, to veri- 
fy its categorization, and to plan procedures 
for disposing of the ordnance, every effort 
must be made to establish as early as pos- 
sible the identity, or at least the nature, 
of the item or items involved. Steps to 
identify the item should begin with the EOD 
reconnaissance phase and may be carried 
through to complete post-incident disas- 
sembly and analysis on previously unknown 
or otherwise important items. 

The process of identification maybe 
divided roughly into three phases: 

1. P re -access data, 

2. Post-access data. 

3. Post-incident data. 

Phase 3 may or may not 'be required, de- 
pending on the nature and importance of the 
item concerned. 

PRE-ACCESS DATA. Much basic 
information usually can be obtained prior 
to gaining access to the UXO involved, and 
every effort should be made to collect and 
correlate all possible information of this 
type, airing this phase, attention should 
be given to the following: 

Nature of Attack Which Creates the 
Incident. This includes method of delivery 
apparent type of explosive ordnance deliv- 
ered, number of items delivered, delivery 
agent and origin (probable or known) , time 
of delivery, and altitude and course where 
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planes are involved. 

Effects of Attack. These include ob- 
served action and effects of the weapons de- 
livered, general impact area and pattern, 
probable targets and objective of the attack, 
number of unexploded ordnance incidents 
reported as a result of the attack, exami- 
nation of fragments or remains of exploded 
ordnance, and detailed examination of ef- 
fects such as craters, fragmentation, and 
blast. 

Rist Experience. This includes con- 
sideration of the psychology of the enemy, 
his capabilities and objectives, past experi- 
ences, and patterns of previous attacks. 
Further considerations which may change 
attack patterns also may be required, such 
as significant new developments and tech- 
nological advancements , political changes , 
and economic pressures. It is unwise to 
assume, simply because a pattern has been 
established, that it will not be changed. 

On Site Evidence. This includes the 
probable nature of the unexploded ordnance, 
its location, and its impact effect. It is im- 
portant to search for and carefully examine 
any parts of the item, such as tail fins, for 
example, that may remain at or near the 
surface as shown in Figure 3-1. The diam- 
eter of the hole of the entry and the angle 
it forms with the surface are important 
c lues . 

In addition to the above, other possi- 
ble sources of information should not be 
overlooked. A contact with aircrash intelli- 
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Figure 3-1. Unexploded Bomb; Partially Buried 



gence agencies is invaluable as a source of 
information concerning any weapons or mis- 
siles carried by downed planes. 

Pre-access data should be collected 
and correlated on a not-to-interfere basis. 
The EOD group should be so organized that 
work on the incident can proceed simul- 
taneously with the collection of information. 

POST-ACCESS DATA. These data 
comprise information readily available up- 
on gaining access to the item, such as its 
shape, size, condition, color, evidence of 
fuze locations , and any markings or writing. 

If the object is known, identification is com- 
pleted at this point. If the object is unknown, 
the available data become a part of field 
evaluation information. In the case of an 
unknown obj ect a careful evaluation of all 
available information through the post- 
access phase is necessary. This informa- 
tion should include the probable type of ex- 
plosive ordnance involved, the purpose for 
which it was most likely intended, and its 



target. From these factors, and by the 
process of elimination, it usually will be 
found that the item involved must be o n e 
of a very few possible types. After this 
elimination process has been carried as 
far as possible, EOD operations would pro 
ceed on the assumption that the item is the 
most hazardous from among those types 
which were not eliminated. 



POST-INCIDENT DATA. This is 
UXO information that should be obtained 
after the incident. It may vary as to extent 
but will include all possible data that may 
be obtained subsequent to completion of the 
incident and prior to final disposition of the 
item involved. Extensive investigation is 
discussed under technical intelligence. 
Chapter 8. EOD personnel should be aware 
of the need for this information and should 
be familiar with current technical intelli- 
gence requirements so that applicable re- 
covered items are not destroyed but are 
preserved and made available for proper 
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evaluation and exploitation by technical in- 
telligence personnel. 

UXO DISPOSAL PROBLEM 

Before the probable condition of a 
fuze in an item of unexploded ordnance can 
be considered, two questions must be an- 
swered. What was the item designed to do? 
How was the item delivered to the target? 
All explosive ordnance is manufactured to 
accomplish specific purposes. Therefore, 
it is evident that all countries will produce 
substantially the same types, though vari- 
ations may occur due to availability of raw 
materials, state of technology, industrial 
capacity, and safety features used. 

These two problems can be resolved 
by classifying the unexploded ordnance 
{and the fuze or fuzes incorporated there- 
in) by their tactical uses and methods of 
delivery. It must be remembered that the 
methods of delivery and the tactical uses 
for which the item and its fuze or fuzes 
are intended are directly related to the 
manner in which the fuze will be armed. 
Arming may consist of any or all events 
and forces common to the type of weapon 
and method of delivery, such as centrif- 
ugal force, set-back force, and vane rota- 
tion. The EOD man must know HOW the 
fuze is armed before he can consider its 
probable condition. 

IDENTIFICATION BY TACTICAL USE 

Normally, the basic characteristics 
of ordnance items can be determined by 
what they were des igned to do, as de- 
scribed in the following paragraphs. 



HIGH EXPLOSIVES. These include 
all explosive ordnance that achieve their 
primary purpose by blast and/or fragmen- 
tation resulting from detonation of a high 
explosive charge. 



ARMOR DEFEATING. These include 
explosive ordnance designed primarily to 
penetrate or defeat armor or protective 
shielding such as pillboxes.. These may 
employ chemical energy such as a con- 
ventional HE shell, the shaped charge, or 
the HEP or squash head round, or they 
may use kinetic energy to force an armor 
piercing shot through the target. Some- 
times, several methods are wed into one 
round to penetrate and then detonate inside 
the tarset. 



CHEMICAL AND BIOLOGICAL. 
These include ordnance designed prima- 
rily to disseminate a chemical or biolog- 
ical agent in the target area. Chemical 
items may be casualty' producing, harass- 
ing, screening, or incendiary agents . Bio- 
logical items may include unusual objects, 
such as cards, cotton wads, glass or plas- 
tic vials, or plastic spheres, and in addi- 
tion the more conventional bomb or pro- 
jectile type ammunition. The dissemination 
of a chemical or biological agent normally 
is accomplished by bursting, emission, or 
ejection. 



AUXILIARY. These include illumin- 
ation , propaganda , window , shrapnel, 
canisters, practice and training, dummy, 
drill or proof artillery, mortar and rocket 
rounds , wire barrage rocket rounds , and 
target identification, aircraft pyrotechnic, 
and photoflash bombs. 



MISCELLANEOUS ITEMS. Items 
not readily classified within the preced- 
ing types are considered as miscellaneous. 
These include: canopy ejection and seat 
ejection charges; solid propellants of all 
types; and liquid fuels. 



ASSUMPTION OF HOW FUZE IS ARMED 
The method of delivery and tactical 
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use of the fuze will aid in determining the 
manner in which . .\e fuze is armed, as 

described in the following paragraphs: 

METHOD OF DELIVERY. Normally, 
the method by which explosive ordnance 
is delivered will give a clue to the nature 
of item and the type of fuzing most prob- 
ably included, 

1. Placed (examples: land mines 
and beach mines) . 

2. Thrown (example: hand gre- 
nades) . 

3. Projected (examples: artillery 
and rocket ammunition). 

4. Dropped (example: bombs) . 

TACTICAL USE OF FUZES. Inmost 
instances, the manner in which fuzes are 
employed will determine the basic type of 
mechanism used to make it arm and func- 
tion. Different fuze types are: 

1. Impact. All fuzes that require 
impact with some relatively solid envi- 
ronment in order to function as intended. 
These include all fuzes that function in- 
stantaneously with impact or within a short 
period thereafter. 

2. Air Burst. All fuzes that are in- 
tended to burst in the air. 

3. Hydrostatic. All fuzes that rely 
on a change of hydrostatic pressure or 



seepage to fire them. 

4. Proximitv. All fuzes that, are 
actuated in the proximity of a suitable tar- 
get by some phenomenon emanating or re- 
flecting from the target. 

5. Long Delay. Ail fuzes, being 
preset, that are Intended to function after 
a delay period generally longer than re- 
quired in the interests of safety to the de- 
livery agent, and specifically intended to 
establish a delay ed-detonation hazard in 
the target area. This delay period may 
be several minutes, days, weeks , or 
longer. 

6. Anti withdrawal. All fuzes intend- 
ed to function when an attempt is made to 
withdraw them from UXO. These include 
chemical long-delay, material creep long- 
delay, and clockwork long -delay. 

7. Antidisturbance. All fuzes intend- 
ed to function when they are disturbed after 
application. These include clockwork ma- 
terial creep and may incorporate devices 
such as antipush and protective circuits. 

8. Remote Controlled or Command. 
All fuzes that may function at the will of 
the delivery agent after launching or de- 
livery. For example, fuzes or devices 
that are caused to function by radio com- 
mand, radar signals, or sympathetic ac- 
tuating devices. 
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Chapter 4 

PROTECTIVE MEASURES 



PURPOSE 

Protective measures consist of ac- 
tions taken to reduce the hazard from un- 
exploded ordnance, prior to gaining ac- 
cess to or conducting work on the item 
involved. These actions include evacuation 
of personnel and movable equipment; reg- 
ulation of personnel and vehicular traffic; 
and construction of protective works , such 
as trenches, barricades, and buttresses, 
to protect buildings and fixed installations. 

In many cases, protective measures 
can greatly reduce the damage which other- 
wise would result from detonation of t h e 
un exploded item. Such measures always 
should be considered when an unexploded 
item cannot be readily removed or d i s - 
posed of. Protective measures are espe- 
cially useful where small items of UXO 
are involved; when properly accomplished 
they will, in many cases, permit the item 
to be "blown in situ" when the item other- 
wise would require a time consuming and 
involved disposal procedure. Protective 
measures are especially valuable to: 

1. Permit conduct of operations in 
the nearby vicinity while disposal opera- 
tions on the UXO are in progress . 

2. Change assigned category to one 
}f lower priority, by reducing the damage 
effect of the item involved, should it ex- 
plode. 

Protective measures include: 

1. Evacuating vital supplies and 
equipment. 



2. Blocking and re- routing traffic. 

3. Opening doors and window's . 

4. Maintaining evacuation of the 

area. 



EVACUATION 

The primary method of protecting 
personnel consists of evacuatingthem 
from the vicinity. Table 4-1 shows the 
minimum acceptable radii for the evacu- 
ation of personnel. Where a buried item 
is involved, the evacuation distance is 
based on an estimate of the size of the un- 
exploded item involved. 

Table 4-1 is for GP bombs in which 
50 percent of the total weight is explosive. 
In comparison, HE is 70 percent of the 
total weight of high capacity or demolition 
bombs, 30 percent of the total weight of 
semi-armor piercing bombs, and 15 per- 
cent of the total weight of armor piercing 
bombs. 



MARKING THE DANGER AREA. 
EOD personnel must make sure that other 
personnel are evacuated from the danger 
area immediately after the discovery of 
actual or suspected UXO that may still be 
capable of functioning. Evacuation maybe 
complete or partial, as required by exist- 
ing conditions. Immediately after evacua- 
tion, the danger area should be blocked 
or roped off (Figure 4-1), or marked with 
flags (Figure 4-2), or marked with stakes 
(Figure 4-3). 
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TABLE 4-1. DISTANCES FOR PROTECTIVE ACTION 
(RADII IN FT FROM LOCATION OF UXO) GP BOMBS 



SIZE OF UXO 
(lbs) 


BURIED UXO 

(ft) 


UN BURIED UXO 

(ft) 


100 


150 


150 


250 


150 


225 


500 


225 


300 




300 


600 


2000 


450 


750 


Over 






2000 


750 


1200 



NOTE: The above distances are for average brick 
dwellings with 9" walls. For other types of concrete 
masonry, heavy structures and natural barricades, 
distances may be reduced accordingly. 
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Figure 4-1. UXO Location Roped Off and Staked 



PROTECTIVE WORKS. Protective 
works may be used to combat earth shock 
and to reduce damage from blast and det- 
onation when UXO cannot be readily dis- 
posed of or rendered safe, when the evac- 
uation area is limited, or when the UXO 
must be destroyed in place by demolition. 
Trenching, venting, and buttressing are 
effective methods of combating earth shock 
barricades and buttressing of nearby 
structures will reduce blast and frap-ment 



damage. In some cases, such measures 
also are useful in reducing the assigned 
category. 

As a general rule, larger bombs of 
GP or similar types have a larger loading 
factor . 

Evacuation precautions should in- 
clude the following: 

1. Post warning signs at the limits 
of the evacuated area, and establish an 
exclusion patrol. 
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Figure 4-2. UXO Location Marked with. Flag Figure 4-3. UXO Location Marked with Stake 



2. Remove vehicular equipment and 
other readily movable items of value be- 
yond the evacuated area limits. In so doing, 
keep noise and vibration to the minimum. 
Use a long tow line to tow any automotive 
vehicles that are in close proximity to the 
unexploded item clear of the area before 
starting their engines. 



BURIED ITEMS. The following are 
the minimum precautions for buried items, 

1. Evacuate all steel reinforced 
buildings within 30 yards and all unshielded 
rooms facing the incident area within 50 
yards. 

2. Evacuate all other buildings with- 
in 50 yards. 

3. Allow no wheeled traffic within 
5 0 yards . 

4. Open all doors and windows with- 
in 100 yards. 



UNBURIED ITEMS UP TO 3000 
POUNDS. The following are the minimum 
precautions for unburied items up to 3000 
pounds. 

1. Evacuate all buildings within 100 
yards . 

2. Evacuate all unshielded rooms 
within 200 yards. 

3. Allow no wheeled traffic within 
150 yards. 

4. Open all doors and windows with- 
in 500 yards. 



UNBURIED ITEMS OVER 3000 
POUNDS. The following are the minimum 
precautions for unburied items over 3000 
pounds. 

1. Evacuate ell buildings up to 200 

yards . 

2. Evacuate rooms directly facing 
the item up to 400 yards. 
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3. Allow no wheeled traffic within 
400 yards. 

4. Open all windows and doors up 
to 300 vards. 

NOTE: The preceding instruc- 
tions are for HE loaded items 
and do not apply to items with 
a total weight of less than 100 
pounds. In the case of small 
items, appropriate reductions 
in evacuation distances may 
be made, and may be further 
reduced by protective mea- 
sures which are relatively 
easy to apply. 

The distances prescribed in the pre- 
ceding instructions are minimal, and as- 
sume a severe war situation. When con- 
ditions permit, a 50 percent greater 
evacuation distance may be applied where: 

1. Such an increase does not ad- 
versely affect operations. 

2. The area has not been subjected 
to frequent or heavy attacks. 

These greater evacuation distances are a 
luxury which can and should be freely en- 
joyed where conditions permit. However, 
in all cases where heavy attacks are ex- 
pected and where important operations 
are in progrc is, the minimum distances 
prescribed herein are recommended. 

When an area evacuated within the 
prescribed terms overlaps vital railways 
or roads, traffic may be permitted to pass 
as follows: 

1. For buried items of less than 
500 pounds, important traffic may pass at 
reduced speed (5 miles per hour), at a 
distance of not less than 20 yards. No 
speed restriction is required at distances 
greater than 70 yards . 

2. For buried items over 500 
pounds , important traffic may pass at re- 



duced speed ( 5 miles per nour), at a dis- 
tance of not less than 30 yards. No speed 
restriction is required at distances greater 
than 70 yards. 

3. For unburied items, evacuation 
distances as originally established apply, 
except that traffic may be permitted to 
pass up to 50 yards from an unburied ex- 
plosive ordnance item of 500 pounds or 
more where shielding by sandbags is pro- 
vided or where a string of box cars may 
be shunted into position to act as an inter- 
vening blast and fragment shield. Speed 
shall be reduced to 5 miles per hour when 
passing within 70 yards of an unburied ex- 
plosive ordnance item of this size or 
greater. 

PROTECTIVE MEASURES 

In regard to protective measures 
in general, three applicable basic ap- 
proaches are: 

1 . Removing the items that are en- 
dangered. 

2. Removing the items that create 
the danger. 

3. Reducing the probable effect of 
the item creating the danger. 

Approaches 1 and 2 are self-explanatory 
and requirt m further discussion. Pro- 
tective measures, as considered herein, 
consist largely of ways and means for re- 
ducing the da: -.age potential of an unex- 
ploded ordnance item, and for protecting 
important installations that cannot be re- 
moved, in case the item explodes. The 
methods are simple ones that can be used 
by any personnel equipped with sandbags 
and shovels. Materials may be sandbags, 
earth, sawdust, bales of hay, or any such 
materials that are not likely to become 
dangerous if a detonation occurs. The ex- 
tent of the protective measures taken will 
depend upon the nature and degree of the 
hazards created by the UXO, and the na- 
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ture and importance of the installations 
or equipment to be protected. Where ex- 
tensive protective measures are required, 
the specialized assistance of construction 
or engineer personnel should be obtained. 

In themselves, protective measures 
are not a solution to the EOD problem in 
any case, but are interim measures taken 
to reduce the associated hazards until the 
incident creating those hazards can be 
eliminated. Protective measures should 
always be considered in dealing with un- 
exploded ordnance t hat endangers im- 
portant installations when the EOD unit 
desires to wait for a safety period. A cat- 
. egory B incident may be such a case. 



TRENCHING 

Trenching may be used to reduce 
the probability of earth shock that might 
rupture or break underground installa- 
tions such as water mains , power cables , 
basements, and underground supports. 

The theory involved is that a trench will 
interrupt the shock wave that will travel 
through the earth if the UXO item explodes. 

The trench must be outside the prob- 
able crater area of the item involved, and, 
along with the object to be protected, must 
be inside the area that will be affected by 
underground shock if an explosion occurs. 
The trench should be dug as close as pos- 
sible to the object to be protected, must 
be wide enough to accommodate the dig- 
gers (at least 18 inches), and should ex- 
tend 2 feet below the bottom of the object 
to be protected. It should be kept dry and 
free of debris. Usually it need not be 
walled up; however, if carried to any con- 
siderable depth, or if the type of soil in- 
volved is unstable and liable to cave-in, 
walling up or shoring may be required. 

Table 4-2 shows distances within 
which underground installations such as 
pipes, cables, and foundations are sus- 



ceptible to damage from the explosion of 
buried and unburied ordnance. 

A cast iron pipe buried 4 feet below 
the surface 30 feet from a 500-pound GP 
bomb may be protected by a 6- foot deep 
trench between it and the bomb. This 
trench need only be long enough so that 
both its ends extend well beyond the dam- 
age distance shown in Table 4-2. 

Because of the probable size of the 
crater that would result if an explosion 
occurred, no protection could be expected 
from a trench within lOfe et of a 100- 
pound GP bomb, 20 feet of a 500-pound 
GP bomb, or 30 feet of a 1000-pound GP 
bomb. If the actual position of the item 
and the nature of the soil are known, a 
much more accurate estimate of the re- 
quired protective measures may be made, 
including estimates of their extent, nature, 
and location. 

BUTTRESSING 

This system of protective works in- 
volves placing sandbags or timber against 
the walls and foundations of structures in 
such a manner as to support them inter- 
nally and strengthen them externally 
against the shock of a nearby explosion. 

To protect against underground 
shock, buttressing should be placed in 
basements from the floor up to the ground 
level. The buttress should be at least 10 
feet wide at its base, and should taper to 
4 or 5 feet w i d e at ground level. But- 
tressing (sandbags or timber) must not 
extend to the opposite wall; if so con- 
structed, it will not bulwark and absorb 
earth shock, but will transmit the shock 

to the opposite wall. 

It should be noted that a trench can 

protect against underground shock as well 
as buttressing. In this case, the decision 
to buttress or trench will be based on 
which system may be more readily con- 
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TABLE 4-2. RADII OF EARTH- 
SHOCK DAMAGE FOR GP BOMBS 



Total 
Weight of 
UXO 

(lbs) 


Steel Pipe 
& 

Cables 

(ft) 


Cast Iron 
or 

Concrete 

Pipe 

(ft) 


Brick & 
Tile 
Sewers 

(ft) 


Building 

Foundations 

(ft) 






UNBURIED 






100 


15 


20 


30 


50 


500 


24 


30 


50 


70 


1000 


27 


35 


60 


80 


2000 


34 


45 


70 


90 






BURIED 






100 


20 


26 


40 


50 


500 


20 


40 


40 


50 


1000 


35 


50 


80 


150 


2000 


50 


65 


120 


250 



structed. 

Where necessary timber is availa- 
ble, bracing or shoring of threatened 
walls may be more readily accomplished 
than buttressing with sandbags. Timber 
should not be less than 4x4 inch pieces. 
The assistance of a carpenter, an engi- 
neer, or damage control personnel is 
most desirable in constructing an effec- 
tive timber shoring. 



SANDBAG BARRICADES 

A surface barricade may be con- 
structed to minimize the effects of blast, 
fragmentation and flying debris against 
surface installations. These measures 
are applicable to either buried or unbur- 
ied explosive items, and are quite readily 
applicable to the smaller items of ord- 
nance. For smaller items of ordnance. 



appropriate surface barricades or other 
protective works will frequently permit 
the ' ’blowing of the item” in place, which 
otherwise would not be permissible. This 
method also may be used to reduce the 
lateral effect of unexploded items inside 
buildings. Table 4-3 shows radii of blast 
damage by GP bombs to structures having 
9 -inch brick walls. 

A sandbag barricade should be built 
just outside the crater which will be 
formed if the item explodes. Accordingly, 
such works should be constructed at, but 
not less than, the following distances from 
buried bombs: 

100 pound GP bomb .... 10 feet 
500 pound GP bomb .... 20 feet 
1000 pound GP bomb .... 30 feet 
Somewhat shorter distances may be used 
for unburied items. Barricades should be 
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table: 4-3. radii of blast damage for gp bombs 

(TO STRUCTURES WITH STANDARD 9-INCH BRICK WALLS) 



UN BURIED 



Total Wt. of 
Exp. Or d. Item 
(lbs) 


Demolished or 
Beyond Repair 
(ft) 


Repairable 

(ft) 


Habitable but 
Damaged 

(ft) 


100 


15 


25 


40 


250 


30 


40 


60 


500 


45 


55 


75 


1000 


75 


85 


150 


2000 


120 


150 


200 


2000 (over) 


200 


250 


300 




BURIED 






100 


15 


20 


30 


250 


25 


35 


50 


500 


35 


45 


60 


1000 


45 


60 


70 


2000 


70 


80 


100 


2000 (over) 


90 


120 


150 



about four feet thick at the base, should 
be carried to 10 feet in height, and should 
be not less than 2-1/2 feet thick at the top. 
They should be long enough to overlap a 
line drawn from the hole of entry to the 
corners of the installation to be protected. 
The configuration of such barricades is 
dependent upon the construction material 
available and the nature of the installa- 
tion to be protected. Angles, arcs of cir- 
cles, and complete circles about the ex- 
plosive item are frequently used. 

Table 4-4 shows the distance within 
which dangerous debris may be thrown up 
by bombs buried at various depths. 

TAPING of glass 

Taping or placing a tarpaulin behind 



the glass windows and skylight may pro- 
vide protection against flying glass caused 
by an explosion. 

The distances beyond which average 
size panes of glass can be expected to re- 
main intact during an HE detonation are: 
100 pound GP bomb . . . 340 feet 

500 pound GP bomb . . . 800 feet 

1000 pound GP bomb . . . 1120 feat 

2000 pound GP bomb . . . 1500 feet 



VENTING 

A shaft sunk directly to the unex- 
ploded item will permit the explosion to 
vent upwards through the shaft, and will 
thereby greatly reduce the earth shock 
emanating from the explosion of a buried 
item of ordnance. 
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TABLE 4-4. RADII (FEET) TO WHICH 
DANGEROUS DEBRIS MAY BE THROWN 



GP Bomb Depth of Bomb 

(lbs) (ft) 





10 


15 


20 


30 


40 




Dangerous Debris Area 

(ft) 




100 


200 


50 


10 


0 


0 


250 


500 


150 


50 


0 


0 


500 


soo 


250 


100 


0 


0 


1000 


1200 


400 


200 


50 


0 


2000 


1500 


750 


450 


100 


0 



In EOD operations where shafting is 
used to gain access to the item, such a 
vent will be automatically provided by that 
shaft. In cases where the upward venting 
of the explosive force is not critical, items 
of explosive ordnance may be "blown in 
place" in the shaft. 

SMOTHERING 

Theoretically, it is possible to place 
a sufficient weight of sandbags on top of an 
item of ordnance so as to absorb the blast 
and fragments. In practice, this method 
has the following disadvantages: 

1. Approximately 60 tons is re- 
quired for a 100-pound bomb, which makes 
the method somewhat unwieldy. 



2. Resultant earth shock is consid- 
erably increased by this method. 

3. Certain types of unexploded ord- 
nance may detonate as a result of the dis- 
turbance created by piling sandbags on 
them. At best, this smothering method 
may be applied to very small items which 
cannot be safely moved but can safely be 
covered with sandbags. 

FLOODING 

If, in the event of an explosion, the 
shock area would include installations such 
as drydocks, locks, underground fuel stor- 
age tanks, and canals, these should be 
flooded to equalize the resistance to shock. 
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Chapter 5 
BOO BYTRAPS 



DEFINITION 

The term "boobytrap" refers to var- 
ious demolitions and related explos ive 
items used in such a manner that they det- 
onate upon the performance of an appar- 
ently harmless and/or logical act. These 
devices are used primarily to cause casu- 
alties, delay movement, hinder ready use 
(by the enemy) of installations and equip- 
ment, undermine morale, and harass 
troops exposed to them. The term also is 
applied to explosive devices fitted to weap- 
ons for the purpose of destroying the 
weapons or their components if the enemy 
attempts to dismantle them. While these 
devices are primarily protective in nature, 
they have the same relation to EOD as the 
commonly known boobytrap has to the com- 
bat engineers. 

EOD RESPONSIBILITY 

EOD personnel are trained in the 
recognition and disposal of boobytraps , 
with special emphasis on protective de- 
vices (PS E -Prevention of Stripping Equip- 
ment) that have been or may be incorpo- 
rated in weapons. These latter items are 
the primary responsibility of the EOD or- 
ganization. Responsibility for boobytraps 
in general is assigned to the Army Engi- 
neer Corps; however, EOD personnel 
have been used frequently in the past, and 
may well be called upon in the future to 
assist in this type of work. Both the es- 
tablishment of boobytraps and the clear- 



ance of enemy boobytraps have been con- 
ducted by EOD personnel. 

DESCRIPTION 

Devices used as boobytraps may be: 

1 . Especially constructed for the job. 

2. Made up from ordinary demoli- 
tion materials. A -wide variety of adapters 
and firing devices is available for mak- 
ing boobytraps out of demolition charges. 

3. Constructed by modifying avail- 
able ordinary explosive items. 1T Dirty trick 
devices 1 ' such as explosive whistles and 
fountain pens are examples of items con- 
structed especially for the purpose. 

Hand grenades are widely used weap- 
ons of this third type. An especially nasty 
trick with hand grenades is to remove 
their delay elements so they will burst in 
the hand or upon the release from the hand 
if an attempt is made to use them. 

Methods used to fire boobytraps vary 
widely, and can be expected to Include, but 
not to be limited to the following: 

1. Direct pressure firing devices. 

2. Pull devices. 

3. Pressure release devices. 

4. Radio and/or telephone controlled 
devices. 

5 . Electro-mechanical switches 
activated by the removal of components 
such as bolts, screws, opening fasteners , 
lids and inspection plates . 

6. Mechanical devices activated as 
in 5 above. 
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7. Photo-cell types activated by the 
admission of light. 

8. Electrical circuits designed to 
fire when wires are cut or electrical dis- 
connections are made. 

9. Acoustic firing devices. 

10. Magnetic firing devices. 

11. Trembler switch arrangements. 

12. Clockwork devices. 

13. Various combinations of the above 
devices 1 through 12. 

The size of the explosive charge will 
vary with the purpose of the item with 
which it is used. The most common type 
of boobytrap uses a small charge, some- 
where in the vicinity of one-half to one 
pound, and is designed to kill or seriously 
injure one man or a small group of men. 
Where demolition of a fixed installation 
occupied by an enemy is desired, very 
large concealed charges can be expected. 
When conventional weapons are used as 
boobytraps, the charge peculiar to each 
weapon will govern. In practice, it can 
be assumed that the explosive associated 
with boobytraps may vary from a fraction 
of a pound to well into the range of tons . 



In common use, boobytraps are de- 




of a common and apparently harmless act, 
such as opening a door, moving a chair, 
treading on a certain board, dialing a tele- 
phone, or picking up an object. These 
methods are used against or dinary troops. 
In addition to methods of this nature, more 
sophisticated methods are frequently used 
to counter experienced personnel and/ or 
clearance troops. An example is the booby- 
trapped boobytrap, a theme that may be 
carried to a third trap, and so on. In oth- 
er cases, obvious shelter areas, that nor- 
mally would be used by clearance person- 
nel when disposing of an obviously placed 
boobytrap, are rigged to detonate on oc- 
cupancy. The general rule, where dealing 



with crained clearance people, runs coun- 
ter to that generally employed for ordi- 
nary troops. Acts that can be expected 
from trained personnel in avoiding booby- 
traps are used to cause detonation, instead 
of the casual acts characteristic of un- 
trained personnel. 

Land mines are particularly adapt- 
able to boobytrapping. Antilifting and/or 
antidisturbance devices frequently are 
incorporated in these items; boobytraps 
and antipersonnel mines may be inter- 
spersed in land mine fields. 

When dealing with a boobytrapped 
area, it always should be assumed that, 
while the general run of traps encountered 
may be rigged for firing by apparently 
harmless actions, a percentage of those 
traps may be especially set for destruc- 
tion of the clearance force. 

Some samples of boobytraps used 
with weapons are: 

1. The PSE devices used with Ger- 
man bottom mines in WW n which acted to 
explode a mechanism destroying charge 
by closing an electrical or mechanical 
switch when the tail door was removed. 

2. The photo-cell device that ex- 
ploded the main charge of the German 

BM series sea mine when light was admit- 
ted upon removal of the cover dome. 

3. The ZUS 40 placed under bomb 
time fuzes which exploded the bomb if the 
fuze above it was removed. The anti- 
withdrawal section of the U.S. long-delay 
bomb fuzes also falls within this category. 

Further refinements of any or all of 
the above, as well as completely new meth- 
ods and concepts of boobytrap systems, can 
be expected in any future conflict. 

A more comprehensive knowledge 
and understanding of boobytraps and re- 
lated subjects is given in other service 
manuals. BE BOOBYTRAP CONSCIOUS 
AT ALL TIMES! 
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Chapter 6 

ACCESS and RECOVERY OF BURIED UXO 



general 

In reference to Explosive Ordnance 
Disposal, access includes those opera- 
tions necessary to gain physical access to 
an item involved in an explosive ordnance 
incident. The access problem may be of 
various types, and may include digging 
and timbering, entry into crashed air- 
craft or other vehicles, or entry into build- 
ings, whet he 1 ' damaged or otherwise. 

Many unusual situations have oc- 
curred. Bombs have been recovered from 
the interior of gas tanks , have slid down 
coal chutes into basements, and have come 
to rest in buildings several stories above 
the street level. Many items of unexplod- 



ed ordnance have been discovered long 
after the attack which delivered them, dur- 
ing demolition operations or repairs of 
damaged structures. In many cases, dig- 
ging and timbering were required inside 
a building. 



EXCAVATION AND TIMBERING 



In case of dropped or projected weap- 
ons , access in many cases can be 
achieved only by excavation. Table 6-1 
shows the deep penetration of bombs 
dropped from high altitudes or of muni- 
tions projected at high angles of fire. The 
actual depth and angle of penetration var- 
ies with the type of soil and the configu- 



TABLE6-1. UXO PENETRATION AND 
OFFSET IN WET CLAY (FOR GP BOMBS) 
HIGH ALTITUDE* OR HIGH ANGLE OF DELIVERY 



Penetration 

(ft) 



Offset 

(ft) 



Probable 

Maximum 


Average 


Weight of UXO 
(lbs) 


Average 


Probable 

Maximum 


30 


10 


100 


3 


15 


35 


12 


250 


4 


18 


35 


15 


500 


5 


20 


40 


15 


1000 


7 


20 


40 


20 


2000 


10 


24 


40 


20 


3000 to 4000 


11 


24 



* 15,000 to 20,000 feet 
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ration and weight of the weapon involved. 
Weapons delivered at low level or at a low 
angle of incidence with the surface of the 
ground will not penetrate so deeply, but 
will have a much greater offset; in many 
cases, they will skip along the surface of 
the earth, or will return to the surface 
after a shallow penetration. 

In dealing with buried ordnance, a 
careful reconnaissance is necessary in or- 
der to determine the probable depth of 
penetration and the offset. Because these 
are functions of weapon configuration and 
weight and the nature of delivery and inci- 
dence with the surface, the following fac- 
tors must be considered: 



1. Altitude from which the weapon 
was dropped. 

2. Direction of flight at the time of 



dropping. 

3. Diameter of the true hole of entry. 

4. Apparent angle that the hole of 
entry makes with the surface. 

Usually it will be necessary to care- 
fully clear debris from the hole of entry 
to ascertain its diameter and direction. In 
many cases, pieces of tail fins or other 



parts may be found at or near the surface; 
when recovered, these will be excellent 
clues to the identity and size of the weap- 
on involved. Table 6-2 shows the diam- 
eters of true holes of entry for GP bombs 
of various sizes. 



SAFETY 

Excavations should not be made to 
excessive depths without timbering or 
shoring; this hazard mu ;t be carefully 
avoided because it is an ever-present 
tendency, especially in less experienced 
EOD organizations. Disregard for such 
protective measures can defeat the pur- 
pose of the operation and produce tragedy. 
Soil from the shaft should be thrown to not 
more than three sides , leaving at least 



TABLE 6-2. DIAMETERS OF TRUE 
HOLES OF ENTRY (FOR GP BOMBS) 



UXO 

(lbs) 


Diameter of I'XO 
(in. ) 


100 


7-8 


250 


9-11 


500 


12-15 


1,000 


16-19 


2,000 


19-25 


4,000 


26-35 


8,000 


37-38 


12,000 


38 


22,000 


46 


44, 000 


54 


NOTE: The diameter of the hole of entry is 
approximately 2 inches greater than the UXO. 



one side clear for access and egress . The 
perimeter of the shaft should be protected 
by a template consisting of four planks 
laid along the edges of the hole, crossing 
each other at the comers and securely 
staked in place at their ends, as illus- 
trated later in this chapter. It is advis- 
able to lay additional planks adjacent to 
those of the template, so as to form a 
platform capable of protecting the edges 
of the hole from the weight of personnel 
working at the top of the shaft. 

In all cases, when excavating for 
UXO items, careful consideration should 
be given to the following sal-ay precau- 
tions: 

1. Use only the minimum number 
of personnel necessary to permit opera- 
tion at a satisfactory rate. 

2. Always use the best construction 
material available for shafting. 

3. Consider the possibility that the 
item being sought may be a nuclear, chem- 
ical, or biological weapon. Monitor the 
shaft frequently where this possibility ex- 
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ists, or is suspected. 

4. Wear some type of head protect- 
ing equipment when working in a shaft. 

5. See that timbering is checked 
frequently to prevent cave-ins. Always 
check timbering carefully upon re-entering 
the shaft if work lias been suspended for 
any period of time. 

6. Have a safety man in attendance 
at the top of the shaft at all times. 

7. Have first-aid kits handy. 

8. Probe frequently to locate, as 
soon as possible, the position of the ob- 
ject being sought and to detect camouflets. 

9 . Keep p robing ahead of the dig- 
ging. When in contact with an object sus- 
pected of being the one sought, use the 
stethoscope on the probe to check for op- 
erating clockwork. 

10. Do not permit personnel to jump 
or throw tools into the shaft. Always low- 
er tools by line and use a ladder for ac- 
cess and egress. 

11 . Smoking must not be permitted 
in the shaft or in its vicinity. 

12. Check and enforce personnel 
evacuation measures and vehicular con- 
trol. Table 6-3 shows safe distances for 
EOD personnel. 

13. Anticipate camouflets. 

a. Wear a safety belt with a tended 



line when in the shaft. 

b. Have a self-contained type of 
breathing apparatus available. 

c. Use carbon monoxide detectors 
when in the shaft. Insure adequate cir- 
culation of air in the shaft. 




Carbon monoxide is a color- 
less, odorless, poisonous gas. 
Its early symptoms are head- 
ache followed by unconscious- 
ness. Death follows rapidly. 
There are several devices ca- 
pable of detecting carbon mon- 
oxide in concentrations less 
than a maximum acceptable 
concentration (MAC). All of 
these devices employ the same 
basic principle of specially 
treated s ilica gel changing color 
when exposed to the carbon 
monoxide. There are no stand- 
ard carbon monoxide detectors 
in the Army and/or Air Force 
supply channels. There is one 
in the Navy supply system. 
There also are several com- 
mercial detectors available; 
among these are the UNICO 



TABLE 6-3. SAFETY DISTANCES 
FOR EOD PERSONNEL (GP BOMBS) 



Size of Bomb 




Distance 


Distance 


Total Weight 




Protected 


Unprotected 


(lbs) 


Condition 


(ft) 


(ft) 


Up to 1900 


Buried 


90 


300 




Unburied 


90 


900 


Over 1000 


Buried 


180 


450 




Unburied 


180 


1350 
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Mine Safety Appliance Expiosi- 
meter Mod 2, the UNIJET with 
color comparison chart, and 
The Mine Safety Appliance 
Coiormeter Carbon Monoxide 
Detector. The latter is the 
least dependable, because it 
must be carried by the opera- 
tor into the carbon monoxide 
atmosphere. The others, how- 
ever, have long tubes which may 
be lowered into the shaft or pit 
so that samples can be taken re- 
motely. 



14. Tighten wedges periodically. 

15. Minimize vibration and shock in 



and near the shaft. 

16. Keep tools and equipment off the 
walers and away from the top of the shaft. 



EXCAVATION METHODS 

In considering the excavation re- 
quired, many schemes have been tried. 
Power equipment has been used, but to 
date this method has not been very suc- 
cessful, primarily because the equipment 
was not readily available for EOD emer- 
gency operations, or because such equip- 
ment could not be operated on the site of 
the required excavation. Further, power 
equipment is dangerous in that it sets up 
considerable vibration and is most likely 
to strike the object being sought. In addi- 
tion, the weight of the equipment often 
causes the shaft to collapse while it is 
being dug. However, power equipment lias 
been fast and very effective in uncovering 
shallow insensitive ordnance items, when 
it was available and could be operated at 
the site of the incident, in general, for 
sensitive, well-buried ordnance items, 
manual digging is the standard method 
for excavating in connection with EOD 
problems. 



SHAFT HETENTIO: WALLS 

In most cases where the required 
excavation is carried to any depth, some 
sort of wail retention sheathing is re- 
quired. The depth required and the nature 
of the soil determine whether or not wail 
retention is required. The method of wall 
retention should b' determined prior to 
beginning the excavation, and the neces- 
sary materials should be on hand. Unless 
it can be assured that no form of wall re- 
tention is necessary, the excavation al- 
ways should be started in a manner that 
will readily permit the installation of wall 
retention measures should they become 
necessary. Figure 6-1 shows a typical 
vertical shaft. 

To date, timbering has been the 
most satisfactory 7 method of wall reten- 
tion where EOD is concerned. It is the 
cheapest, most readily available, and 
most easily installed system yet known. 

In many cases , the necessary lumber can 
be procured locally. Several methods of 
timbering have been developed, and three 
basic types have been used successfully. 
These methods are described in the fol- 
lowing paragraphs, and are illustrated 
later in this chapter. 

THE STANDARD METHOD. This 
system uses vertical sheathing planks 
which are held in place by a series of 
interlocking rectangular timbers placed 
at regular intervals of depth, as shown 
in Figure 6-2. The sheathing is secured 
in position by wedges. This is the basic 
method taught in EOD work, and is es- 
sentially the system developed by the 
British bomb disposal squads during 
World War II (somewhat modified by 
notching certain timbers and eliminating 
spreaders). This standard method has 
the following advantages: 

1. It is readily adapted to the in- 
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HOLE Of ENTmY 



LOCATION CF SHAFT 




PATH OF PENETRATION 



TAIL ASSEMBLY 



UNEXPLODED ORDNANCE - 



Fi°ure 6-1. Vertical Shaft; Location 



staUation of stages for removal of earth. 

2. It allows for spacing between 
the sheathing planks , with the consequent 
economy of total lumber required. 

3. It permits easy extension of the 
timbering, as digging proceeds , by the 
mere removal of wedges, which then per- 
mits each sheathing member to slide down 
to the bottom of the excavation where it is 
again wedged into position. 

CHIB TIMBERING. In this system, 
illustrated in Figure 6-3, lateral planking 
is used. The planks are notched at their 
ends in such a manner that they will inter- 
lock with, alternate planks at the comers. 



Each plank is slid up from the bottom into 
its horizontal interlocking position as dig- 
ging progresses. This method affords ad- 
vantages because only one type of plank is 
required, and almost any type is 
factory. Further, all planks can be cut 
to the same length and notched in an iden- 
tical manner. 

STEP DOWN METHOD. This hori- 
zontal system is especially applicable to 
incidents where low angle of entry and 
consequent large offset angles are involved 
The deep end is established at a point es- 
timated to be at or beyond the location of 
the buried object. Excavation then is con- 
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CRIB TIMBER DIMENSIONS 



Figure 6-3. Grib Timbering 



As the deep end proceeds, all steps are 
lowered and, where necessary, new steps 
are added at the shallow upper end. Tim- 
bering is required on the sides and at the 
deep end only. The timbers may vary in 



size and type. Screw-type spreaders are 
used to hold the wall timbers in place. 
The step down method permits rapid work 
because the soil is readily passed out. It 
also provides easy access in and out of 








4 

Figure 6-4. Step Down Shafting Method 

thp excavatio n T and is well adapted. to sit- tion. However* it has a disadvantage in 
uations where the chance of missing the that it exposes a larger number of per- 
item would be high with vertical excava- sonnel to risk than, do other systems. 
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DIGGING AND SHAFTING EQUIPMENT 

BASIC EQUIPMENT AND TOOLS. 
Any or all of the following equipment and 
tools may be required and should be avail- 
able in quantity sufficient for the number 
of personnel involved: 

Axe 

Belt, safety, with line for tending 
Blocks, double sheave 
Breathing apparatus , self-contained 
Detector, carbon monoxide 
Hammer 
Helmets 
Leather goods 
Level, spirit type 
Manila line, 2-1/2 or 3 inches 
(measured on circumference of 
the line) 

Manila line, 12-thread 
Mattock 
Nails, assorted 
Pick, miner's 

Probing bar (with stethoscope) 
Rawhide mallet 
Rule, carpenter's wood 
Rubber boots 

Saw, carpenter's crosscut 
Sledge, eight-pound 
Spade 

Square, carpenter's 

Shovels, round nose, long handle 

Shovels, round nose, D handle 

Trowel, hand 

Wrecking bar, gooseneck 

ADDITIONAL EQUIPMENT. Con- 
sideration should be given to the possible 
need for the following equipment, either 
specifically provided or possibly ami lab ie 
in the area: 

Additional tackle 
Carpenter shop 

Chemicals (used in acid trepanning) 
Cranes 



Laboratory facilities 

Machine shop 

Pumps 

Steam jennys 

DISPOSITION OF MEN AND EQUIP- 
MENT. The following instructions apply 
to all EOD excavations. 

1 . Establish a base safety point as 
close as possible to the shaft site and com- 
mensurate with safety distances as shown 
in Table 6-3. Select a protected spot if 
possible. 

2. Collect all necessary equipment 
and tools. 

3. Provide for periodic relief of 
personnel working in the shaft. 

4. Keep all work phases progress- 
ing in a continuous and orderly manner. 
Make all possible preparation for the dis- 
posal or RSP phase while digging is in 
progress. 

SHAFTING 

TERMS USED. Sheathing pieces 
have been termed as runners, waler rings 
as frames , and studdings as puncheons . 
For the purpose of this manual, however, 
the terms sheathing, waler rings, and 
studdings are used. 

When the approximate location of a 
buried item has been determined, the cen- 
ter of a shaft should be laid out directly 
above this spot if a vertical shaft is to be 
used, as shown in Figure 6-1. 

INSTALLING TEMPLATE. A tem- 
plate made of four 2-inch x 10-inch planks 
of sufficient length is laid on the ground 
to form a rectangle having normal inter- 
nal dimensions of 6 feet 8 inches x 8 feet, 
or larger if required. To assure a true 
rectangle, care should be taken to see that 
the diagonals are equal. The corners of 
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the template are secured with stakes. This 
template must remain in position through- 
out the entire operation. Figure 6-5 shows 
improper construction of a template. 

NOTE: Do not make the shaft 
larger than the above recom- 
mended inside dimensions of 
the template except for very 
good reason; the larger the 
shaft, the slower the progress. 

On the other hand, shafts of 
less than the template dimen- 
sions are too small for effi- 
cient digging operations. 

TIMBER REQUIRED. Excavation 
proceeds, with the template being used as 
a guide, until the officer in charge con- 
siders that timbering is required. Take 



care to keep the sides of the shaft vertical 
and the shaft comers square and true. The 
following material is required to construct 
a standard shaft 10 feet in depth. 

Sheathing. Thirty-six 2-inch x 1 Cl- 
inch planks are required; of these planks, 
18 should be 5 feet long and 18 should 
be 10 feet long. 

Wafers. Four 6-inch x 6-inch tim- 
bers are required for each 4 feet of depth; 
2 short and 2 long. Short waters are 6 
feet 8 inches long; long walers are 8 feet 
long, and both have notched ends. When 
walers are installed, their notched ends 
must interlock at the comers of the shaft 
to form waler rings. 

Wedges . One hundred and sixty 
wedges, 2 inches x 4 inches x 12 inches 
long, should be available. 

Studdings . Studdings, 6 inches x 6 
inches x 4 feet, are required for each 
waler ring to provide vertical support be- 
tween walers at the corners of the shaft. 




Figure 6-5. Defective Template 

Construction 



INSTALLATION. The walls are con- 
structed as follows: 

1. Place a 10-foot length of sheath 
ing against the long side of the shaft, 
fitting it snugly into the comer, Then 
place another 10-foot length against the 
short side of the shaft so that it butts 
against the sheathing installed on the long 
side. 

2. Repeat step 1 above in the cor- 
ner of the shaft nearest to the corner just 
completed. 

3. Place a short piece of waling, 
notched side up, so that it rests against 
the sheathing on the long side of the shaft, 
but is about one inch away from the short 
side. Wedge the waler in place. 

4. Repeat steps 1 through 3 above 
in the remaining corners of the shaft. 

5. Put two long walers in place, 
notched ends down, and fit their notched 
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ends into those of the previously installed 
srort walers. Lower the long waters onto 
the short walers so that their ends inter- 
lock in a positive manner at the comers; 
make sure that the walers are securely 
interlocked. 

6. Place sheathing between the 
edges of the shaft and the walers , alternat- 
ing 5 -foot and 10-foot lengths. Depending 
on the type of soil involved, a space may 
sometimes be left between adjacent sheath- 
ing pieces to conserve lumber. As the ex- 
cavation is deepened below the first stage, 
use only 10-foot lengths of sheathing. Use 
wedges to hold the sheathing firmly in posi- 
tion by placing pairs of wedges between 
the walers and the sheathing and then driv- 
ing the wedges together until they are 
solidly spread between them, as shown in 
Figure 6-6. 

7. Place studdings in position at 
each corner to give vertical support to 
the waler rings, as shown in Figure 6-2. 

NOTE: A standard shaft maybe 
constructed without studdings , 
but much greater safety is pro- 
vided if studdings are used, es- 
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Figure 6-6. Wedging Procedure 



pecially in deep shafts. Studdings 
are required in all cases where 
staging is to be constructed on 



waler rings. 



LOWERING THE TIMBERING. As 
digging proceeds, timbering should be 
lowered as follows: 

1. In very wet soil, it is preferable 
to dig down about one foot at a time be- 
low each vertical sheathing member; then 
remove the wedges holding each member 
in turn, and lower and rewedge it in its 
new position. 

2. In dry soil, time can be saved 
by digging the entire shaft to a given 
depth, and then lowering all the sheathing 
members at one time. The depth to which 
a shaft may be dug before lowering the 
sheathing depends on the type of soil in- 
volved and the weather conditions. 

3. In a deep shaft, where more than 
one sheathing member is installed over 
another, remove all the wedges from the 
top to the bottom of one vertical line of 
sheathing, with the exception of one pair 
of wedges at the bottom. Then, using a 
pinch bar between the bottom waler and 
the sheathing member involved, pry hard 
enough to hold the runner in place before 
removing the last pair of wedges. After 
the last wedges are removed, gently slack 
off on the pinch bar and allow the sheath- 
ing member to slide slowly into place; do 
not let the sheathing member drop into 
place. 

4. Be careful to rewedge securely, 
and check all wedges from time to time. 

The top of the first waler ring should 
be positioned not more than 12 inches be- 
low the bottom of the template at the top 
of the shaft; a further waler ring should 
be installed at each 4 feet of depth there- 
after. 
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REMOVING EARTH FROM SHAFT. 
When a shaft becomes too deep to allow 
throwing the earth out directly, staging 
should be constructed on one or more of 



the water rings by placing several planks 
of sufficient strength, side-by-side, across 
one end of each water ring used. When 
more than one stage is required, the 
planks should be positioned on opposite 
sides of the shaft so that one stage is not 
directly under another. Stages should be 
two waler rings {8 feet) apart. Generally, 
it is considered impractical to use more 
than two stages. 

When the shaft becomes too deep for 
the use of stagings, the most practical 
method is to use a bucket hoist system. 

A bucket should be rigged with a line pass - 
ing through a suitable sheave arrangement 
that plumbs the shaft. This bucket should 
be of a size that can be readily hauled up 
by one man after it is filled, Otherwise, 
there will be grave danger of dropping a 
loaded bucket back down the shaft and seri- 
ously injuring personnel working at the bot- 
tom. In most instances , better progress 
will be made by using a small bucket on a 
single whip than by using a large container 
on a purchase multiplier type tackle. 



UNCOVERING THE UXO 

Upon reaching the immediate vicinity 
of the UXO being sought, proceed as fol- 
lows : 

1. Exercise extreme care to avoid 
striking or jarring the item. 

2. Use a hand trowel or the bare 
hands during the final uncovering opera- 
tions. 

3. Clear an area around fuzes that 
is sufficient to permit freedom of move- 
ment while examining or working on the 
fuzes. 



4. Leave the item sufficiently em- 
bedded to insure against its movement 



while working on it. 

5. Clear the shaft and area of all 
unnecessary' personnel before moving the 
item and while conducting RSP operations. 
Remotely controlled methods of moving oi 
RSP are preferred; in some cases, how r - 
ever, the operator must be in the shaft 
and the risk must be accepted. The basic 
rule for such cases is to minimize the 
risk by: 



a. Limiting the number of persons 
near the item to the absolute minimum. 

b. Using the safest applicable pro- 
cedure. 



OVERALL DIMENSIONS 5' HIGH X 4' AIDE /TOP SILL 

/ 4' 2 " x 10 - 




Figure 6-7. Heading; Front View 
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c. Using the best tools available. 
HEADINGS 

In many cases, due to unforeseen 
conditions affecting the underground travel 
of the UXO being sought, a vertical shaft 
will miss the actual position of the item. 

In this case, either a new shaft must be 
dug, or a lateral heading that will iead 
from the shaft to the position of the weap- 
on must be constructed. While the shaft 
is being dug, the need for a heading may 
become evident by carefully observing the 
path made by the weapon as it traveled 
through the ground. If this path is never 
found, or if it extends beyond the area 
covered by the shaft, either a heading or 
a new shaft must be constructed to afford 
access to the item. Front and side views 
of a heading are shown in Figures 6-7 and 
6 - 8 . 




Figure 6-8. Heading; Side View 



A shaft can be dug four times as fast 
as a heading can be driven. Therefore, a 
heading should not be resorted to unless its 
length will not exceed one-fourth of the 
shaft's depth. The decision to dig a new 
shaft or to drive a heading will be a fine 
point of judgment, and will be largely de- 
pendent on experience. Tables such as 
Table 6-1, showing penetration and offset 
for the apparent size and type of weapon 
involved, may be used as a guide in calcu- 
lating the total underground travel. This 
information may then be applied to the path 
through the earth of the item in question to 
calculate the depth at which a heading will 
be required. The probable length of the 
heading also can be calculated on this basis. 
Normally, a heading should not exceed 8 
feet. 

NOTE: When driving a heading, 
a slight upward angle should be 
maintained to provide natural 
drainage and to aid in the f inal 
removal of the weapon. 

To construct a heading, proceed as 
follows : 

1. Install a waler ring at that posi- 
tion which will be the top of the heading. 
Then install a second waler ring, 5 feet 
from the first waler ring, in such a man- 
ner that its top will be level with the floor- 
ing of the heading, as shown in Figure 6-7. 

2. On the side of the shaft in which 
the heading is to be driven, raise the 
sheathing members along ahorizontal 
space 4 feet wide, high enough to leave at 
least a 6 -inch space between the top of the 
lower waler and the bottom of the sheath- 
ing. 

3. Dig out this space sufficiently to 
lay a 4-foot sill, cut from a sheathing 
piece. 

4. Pull up the sheathing pieces cov- 
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ering the areas that wilL be the two vertical 
sides of the heading, to a height where 
their bottom edges are level with the bot- 
tom of the water which was installed at the 
top of the heading. Dig out the earth, and 
install vertically a 4-foot 8-inch piece, 
cut from sheathing members, on each side 
of the desired heading. One of these up- 
rights should rest on each end of the floor 
sill, leaving a heading area slightly less 
than 4 feet wide. 

5. Pull up the remaining sheathing 
members, dig out a sufficient space and 
set a 4-foot top sill on the ends of the up- 
right pieces that form the sides of the 
heading. 

6. After setting up the top sill, clear 
out the central area of the heading, and 
set in two 2-inch x 4-inch pieces as 
spreaders between the side pieces, one 

at the top and one at the bottom. These 
spreaders should not be wedged, but should 
be cut to give a tight friction fit. 

7. Steps 1 through 6 are repeated 
as the heading progresses. Do not move 
the installed timbers inward, but install 
new sets of framing members as work 
progresses. Leave no space between the 
installed frames. 

8. In very muddy soil or running 
sand, two chisel-ended 2-inch x 4-inch 
pieces may be driven along just under the 
floor sills to keep them level and to pro- 
vide additional support. 

IMPROVISED TIMBERING 

In certain areas or circumstances , 
unavailability of materials appropriate for 
constructing a conventional timbering sys- 
tem may present a serious problem if 
deep shafting is required or if loose or 
wet soil conditions prevail. It is always 
best to use one of the conventional timber- 
ing systems where possible. However, in 
situations where the depths required are 



not great and the soil is firm and dry, sub- 
stitute materials may provide sufficient 
support to permit the necessary opera- 
tions. Many materials have been used; 
logs have been used for waler members, 
and sheet metal for sheathing. Steel pipes 
also have served for timbering in an emer- 
gency. 

WATER DRAINAGE 

During the course of excavating for 
UXO, water may present a problem, the 
seriousness of which will depend on the 
nature of the area involved and the 
weather conditions. This wide variation 
of conditions, coupled with the fact that 
water removal equipment of any capacity 
is bulky, makes it most difficult to equip 
an EOD organization with a standard type 
of water removal gear that will be ade- 
quate to meet their needs in all cases. 

In many areas, water presents no prob- 
lem whatsoever, while in swampy or tidal 
areas near the sea, it presents major 
problems. 

Experience in some parts of Europe 
during World War H brought out the fact 
that water was the major problem when 
digging for bombs in low marshy areas. 
This led the British to develop a system 
for dewatering an area by driving a se- 
ries of vertical pipes into the ground 
around that area and connecting these 
pipes to a ring of pipes above the sur- 
face. These surface pipes were connected 
to a powerful pumping system that re- 
moved all water within the area, down 
to the depth to which the suction head 
had been driven. 

Usually one or another type of pump 
will meet the average needs for water re- 
moval when excavating for UXO. In the 
majority of cases, pumps must be ac- 
quired locally, through the proper au- 
thorities in the area. The Army Engi- 
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neers or local public works organizations 
usually can furnish appropriate water re- 
moval equipment within the military ; con- 
struction organizations , firefighters, and 
city utility activities are possible civil 
sources of supply. 

In establishing the need and the type 
of pump required, it is advisable to have 
someone experienced in such matters es- 
timate the size required and select the 
type most suited to the particular situa- 
tion. In selecting the type of pump, two 
points are paramount: 

1- The pump used must be capable 
of handling water that contains a large 
volume of solid matter {up to 30 percent). 

2. The pump must be capable of 
withstanding occasional dry runnings with- 
out major damage. 

Nearly all such pumps operate on 
• the principle of creating a partial vacuum 
which raises liquid to a height from which 
it can be delivered to any point. The the- 
oretical maximum height to which water 
can be raised by any one pump (with a 
Complete vacuum and no friction) is 34 
feet. In practice, this ideal condition is 
never attained, A perfect vacuum is never 
formed; friction is never totally over- 
come. Therefore, the actual possible 
lift (suction) is seldom more than 60 to 
70 percent of the theoretical lift, or 20 to 
24 feet. The lift discussed above applies 
to the height to which a pump will pull 
water. It should be borne in mind that 
pumps will push water further than they 
will pull it. Therefore, in deep excava- 
tions where the lift required approaches 
the maximum of which the pump is capa- 
ble, the pump may be moved down into 
the shaft, either to the bottom or to an 
intermediate staging above the bottom. 
However, the distance must be well with- 
in the lift capacity of the pump, consider- 
ing the distance from the pump to the 



water. 

When using water removal equip- 
ment, take care to insure that the end of 
the suction hose is protected by some 
type of screen so as to prevent large 
solid matter from entering the pump. 
Keep the end of the suction hose just clear 
of the bottom, and check it frequently. 
Where small amounts of water are in- 
volved, keep a water sump dug in one 
corner of the shaft, and keep the suction 
end of the pump in the sump. 

Never run a pump in a dry condi- 
tion for an extended period of time. Fre- 
quently check the intake end of the hose 
for clogging. Lubricate and check the 
packings of centrifugal pumps frequently. 
Where pumps are mounted on staging above 
the bottom of the shaft, check the security 
of both the pump and the staging frequently. 

See that water removed from the 
shaft is drained well clear of the hole; 
otherwise the same water may be re- 
pumped. 

TIMBER REMOVAL 

After completion of the EOD opera- 
tion, removing timber and refilling the 
shaft is the responsibility of the Senior 
Member of the EOD unit assigned to the 
incident. Where possible, the use of per- 
sonnel other than EOD to accomplish this 
work is recommended in the interests of 
morale, and is especially desirable where 
other EOD work is pressing. However, 
regardless of who does it, the responsi- 
bility for the accomplishment of timber 
removal and shaft refilling rests with the 
EOD Unit unless otherwise assigned by 
competent authority. 

LIFTING GEAR AND TECHNIQUES 

LINES, ROPES, AND HOISTS. For 
EOD operations, lifting gear should meet 
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the specifications in the following list: 

1. Breaking strain of a Manila line 
in pounds: BS = C 2 x 900, C = circum- 
ference of the line. 

2. Working load; WL = C- x 150, 

C = circumference of the line. 

3. The working load will vary plus 
or minus by about 30 percent, depending 
on the condition of the line. Never use old 
or suspect line for hoisting or rigging. 

4. Manila line always should be 
dried out, properly made up, and stored 
in a dry place when not in use. 

5. Manila line is designated by its 
circumference and should be ordered in 
that manner ; for example , 3/ 4-inch cir- 
cumference manila line (Figure 6-9). 

6. Wire rope is designated by its 
diameter and usually the number of strands 
and the number of wires per strand; for 
example, 3/4-inch 6 x 12 wire rope has 

a diameter of 3/ 4 inch with 6 strands , 
each strand consisting of 12 wires (Figure 
6-9). 

7. Breaking strain and working 
load of wire rope are approximately six 
times thos e of manila line of the same 
diameter. 

8. Chain hoists are constructed 
with such a mechanical advantage that 
one man can lift the maximum safe work- 
ing load of the hoist which usually is 
marked on the hoist drum. 

BLOCK AND TACKLE. A block 
consists essentially of a wood or metal 
frame (or shell) containing one or more 
rotating pulleys called sheaves. When a 
line or wire (the fall) is reeved (threaded) 
through a block or a series of blocks, the 
whole assembly becomes a tackle (or pur- 
chase). The usual purpose of a tackle is 
to multiply the force applied to the haul- 
ing part of the fall. The number of times 
this force is multiplied (disregarding 




Figure 6-9. Manila and Wire Ropes 

friction) is the mechanical advantage of 
that particular tackle. 

A common tackle, such as may be 
used in EOD work, will contain a fixed 
block attached to some solid support and 
a movable block attached to the load. The 
force applied at the hauling part will be 
multiplied (excluding friction) as many 
times as there are parts of the fall on the 
movable block. The number of parts on 
the fixed block has no relation to the me- 
chanical advantage. 

BLOCKS. A block is generally re- 
ferred to by the number of sheaves it con- 
tains — such as single-sheave , two- 
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sheave, and three-sheave — and is des- 
ignated as to size by the length of its frame 
in inches. The frame is the main body of 
the block and contains the metal strap 
which supports the pin on which the sheave 
or sheaves rotate. Multiple-sheave blocks 
usually have both inner and outer straps. 
The closed upper end of the strap on a 
wooden block holds the hook or shackle; 
the other end contains the becket (if the 
block has one) for securing the dead end 
of the fall. Wood blocks must be over- 
hauled frequently; their pins must be lu- 
bricated with graphite grease, and their 
other metal parts must be chipped, wire 
brushed, and covered with anti-corrosive 
paint. 

Wood blocks are used with line ex- 
clusively; they never are used with wire. 
Generally, blocks for wire are all-steel 
heavy duty roller bearing blocks , either 
self-lubricating or equipped with fittings 
for grease guns. It is seldom necessary 
to overhaul all-steel blocks . 

A snatch block, shown in Figure 
6-10, is a single-sheave block. A part of 
its strap opens on a hinge so that a line 
(whose end is not available) may be reeved 
to the block by a bight. Snatch blocks are 
widely used to fair lead an object being 
moved around an obstruction or at an angle 
to the line of the working tackle, or where 
it is necessary to change the direction of 
the pull on the line. 

RATIO OF LINE TO BLOCK. If a 
line is reeved on a block whose sheave is 
below a certain minimum diameter, the 
line will be distorted and will wear out 
very quickly. This effect is much more 
pronounced in the case of wire, because 
wire is less pliable than line and is more 
subject to wear. 

When a line is used, the length of 
the block (length of its frame) should be 




Figure 6-10. Snatch Block 

about three times the circumference of 
the line. However, an inch or so either 
way is not critical; for example, a 3- 
inch line may be reeved on an 8- i n c h 
block with no ill effects. When wire is 
used, the diameter of the sheave is the 
controlling factor as to the size of the 
wire. A rough thumb rule isthat the 
sheave diameter should be about 20 times 
the diameter of the wire. 

TYPES OF PURCHASES. Certain 
arrangements or combinations of blocks 
and tackles have names as follows: 

A single whip is a fall reeved 
through a single-sheave fixed block. It 
generally is used to obtain a higher pur- 
chase or a better load on the fall. No me- 
chanical advantage is gained by using a 
single whip. 

A runner is a fall reeved through a 
single-sheave movable block; the dead end . 
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of the fail is secured to some fixed object. 
Because two parts of the fail are on the 
movable block, the runner gives a mechan- 
ical advantage of 2. 

A gun tackle purchase has two single- 
sheave blocks, one fixed and the other 
movable. Because two parts of the fall 
are on the movable block, the mechanical 
advantage of the gun tackle is 2. 

A luff tackle has a two-sheave fixed 
block and single -sheave movable block. 
Since one end of the fall is affixed to the 
hook or becket of the movable block, there 
are three parts of the fall on the movable 
block. This arrangement gives the luff 
tackle a mechanical advantage of 3. 

A twofold purchase contains two 
two-sheave blocks and has a mechanical 
advantage of 4. 

A double luff is a three-sheave two- 
sheave combination, having a mechanical 
advantage of 5. 

A threefold purchase has two three- 
sheave blocks and has a mechanical advan- 
tage of 6. 

It should be remembered that when 
two tackles are combined, the mechanical 
advantage gained is the product of their 
combined mechanical advantages, and not 
the sum of their combined mechanical 
advantages. 



STRENGTH OF TACKLES. The 
strength of a particular tackle depends in 
the first place upon the strength of the 
line or wire used in the fall. Breaking 
strain is more a matter of theoretical 
consideration than actual practice, be- 
cause a strain is never intentionally ap- 
plied which will cause a fall to approach 
the breaking point. The line or wire to be 



used always should be calculated by using 
the formula for working load, and con- 



sidering the weight of the object to be 



moved and the tackle required. 



To find the safe working load of a 
tackle, the safe working load of the line 
or wire used is multiplied by the number 
of parts of the fall on the movable block. 
This result is then multiplied by 10 and 
divided by 10 plus the number of sheaves 
in the system. This calculation allows for 
a theoretical loss of 10 percent due to 
friction. 

A tackle never can be stronger than 
the hooks or shackles securing its blocks. 
The safe working load (SWL) can be ap- 
proximated in tons as 2/3 times the 
square of the diameter in inches of the 
metal at the point below the eye of the 
hook where the inside curve of the hook 
begins its arc. 

Example: 

SWL equals 2/3 d 2 ; if D is 1-1/4 

inches, SWL equals 2/3 x 5/4 x 

5/4 - 50/48 = 1-1/24 tons. 

A shackle will stand about five 
times the strain of a hook of the same 
diameter. When calculating the safe work- 
ing load of a shackle, D means the diam- 
eter of the bow {U-shaped part) meas- 
ured at one side. The formula for shack- 
les is: 

P (in tons) equals 3D . 

REMOVING UXO FROM SHAFT, 
After completion of UXO rendering safe 
procedures, the next problem is disposal. 
When conditions permit, small explosive 
items frequently are disposed of by "blow- 
ing in situ" without conducting an RSP. 

In other cases, items may be trepanned 
and their main charges steamed out in 
the hole where they are found. Solidified 
explosives may then be removed from 
the shaft, after which fuzes or boosters 
remaining in bombs may be destroyed by 
small demolition charges. The remains 
of a bomb may be left in the shaft, and 
the shaft may be filled. In the majority 
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DEADMAN 



SHEAR LEGS 




TOP VIEW TRIPOD 




Figure 6-11. Riggings 



of cases, however, UXO must be re- 
moved from the shaft after it is rendered 
safe. Removal will entail rigging a tackle 
and providing suitable support at the top 



of the shaft. Various riggings are shown 
in Figures 6-11 and 6-12. Normally, gin 
poles, tripods, or shear legs may be used; 
care must be exercised to insure that they 
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TOPPING LIFT 




LEGS POSITIONED 



Figure 6-12. Lashing Shearlegs 




will be of sufficient strength to support the 
weight of the object being removed. 

of tackle will depend on the 
weight of the item to be lifted; the heavier 
the object, the greater the mechanical 
advantage required. It should be remem- 
bered that tackle is no stronger than its 
weakest part. Be sure to check all hooks , 
shackles, and other such parts, and use 
good line of a size appropriate for the 
lift involved. The hook should be moused, 
as shown in Figure 6-13, to prevent the 
sling from jumping off the hook. The rig- 
ging problem usually is simple, requiring 
a straight vertical lift only. In cases 
where the item is located in a heading, 
it must first be moved horizontally into 
the shaft. This is best done by sinking 
a deadman, as shown in Figure 6-14, in 
the bottom of the shaft and attaching it to 
a snatch block through which the hauling 




Figure 6-13. Mousing a Hook 
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Figure 6-14. Placement of a De a dman well aft on the item is preferable on larger 

items. 



line may be led from the tackle to the 
item. After the item has been moved in- 
to the shaft, the tackle is slacked off and 
the hauling line then is thrown clear of 
the snatch block so that the UXO can be 
hoisted vertically. A picket holdfast is 
shown in Figure 6-15. 

When moving items off a heading, 

DO NOT attach snatch blocks to shafting 
members . To do so may collapse the 
shafting timbers and thus cause a cave- in. 

Depending on the size and configu- 
ration of the item involved, TJXO may be 
hoisted either in a vertical or horizontal 



Horizontal Hoisting. Use of a prop- 
erly placed made-up sling will divide the 
weight of the object and permit it to be 
hoisted in a horizontal position, as in 
Figure 6-16. 

Variations of the sling for horizontal 
hoisting may be achieved by the use of two 
timber hitches or a timber hitch and a se- 
ries of half-hitches (Figure 6-17). 

Connection to the tackle may be made 
by any of several hitches. The catspaw, 
blackwall hitch, bowline, and bowline on 
a bight are suitable. Be sure the line used 
has a working load capacity sufficient to 



position. Vertical and horizontal hoisting lift the object involved. When estimating 
are shown in Figure 6-16. hoisting requirements, do not under- 

Vertical Hoisting . A timber hitch estimate the weight of the UXO item in- 

alone, placed well aft of the center of volved. 
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Chapter 7 

ACCESS and RECOVERY OF UNBURIED UXO IN BUILDINGS 



In many cases, UXO will be found 
inside buildings. Such items may present 
special problems, depending on the spe- 
cific location of the item, and the nature 
and condition of the building involved. The 
problem will be further varied by the spe- 
cific type of explosive ordnance involved 
in each case. However, the problems of 
access to the weapon and identification of 
the weapon usually are much simpler than 
in the case of a buried item. Consequently, 
the course of action to be pursued can us- 
ually be determined at an early state in 
EOD operations. On the other hand, the 
action required to dispose of the item in- 
volved may be considerably more com- 
plicated than in the case of a buried item 
of UXO. 

DAMAGED BUILDINGS 

UXO items frequently are found in 
buildings which have been damaged to vary- 
ing degrees by the explosions of o the r 
weapons, either by direct hits or nearby 
detonations. In many cases UXO is dis- 
covered only during the course of demolish- 
ing the remains of a building. In damaged 
buildings, the hazards posed by the item 
itself are compounded by other dangers 
such as collapsing walls, leaking gas and 
live electrical circuits. In each case, a 
most careful study of the condition of the 
building must be made to determine the ac- 
tual situation in regard to these additional 
hazards before EOD operations are begun. 



In many instances, further demolition of 
the building may be required, or shoring 
and buttressing of walls may be necessary 
before proceeding with the operation. As 
work proceeds, each action which affects 
the surrounding structure or debris should 
be analyzed as to its effect on the building 
as a whole, before it is carried out. For 
example, moving a bomb without providing 
shoring may cause a damaged wall to col- 
lapse. The situation is one which calls for 
a thorough reconnaissance, careful analysis, 
and a well-planned procedure. In general, 
the precautions that apply to shafting and 
timbering in Chapter 6 are also applicable 
here. These safety precautions are: 

1. Wear head protective equipment. 

2. Use a minimum number of per- 
sonnel. 

3. Have help available outside the 
building. 

4. Allow no demolition work on 
buildings in the vicinity while working on 
the incident. 

5 . Monitor for leaking gas . 

6. Permit no smoking in the build- 
ing. 

7. Chart an escape route and an 
alternate route, if possible, to be used in 

the event of collapse. 

8. Move in the safest possible areas 

only. 

9. Caution all personnel to avoid 
disturbance of wreckage unless absolutely 
necessary and approved by the Officer in 
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Charge of the operation on the scene. 

Special care must be exercised if 
the item to be disposed of is aboveground 
level in a building having more than one 
floor. In this situation, the escape problem 
is complex and the danger of falling and 
collapsing floors is added to that of walls 
and overhead structures. 

UNDAMAGED BUILDINGS 

UXO items may be found in buildings 
which have suffered little damage other 
than that caused by the arrival of the UXO. 
While a large unexploded weapon may 
cause great damage in some cases, the 
damage in other cases may be very minor 
and has been found to be zero. An example 
of the latter is the case of a parachute 
mine which was found in the basement of 
a home. This mine had entered through a 
coal chute opening on the street and had 
caused no damage to the building whatso- 
ever. 

UXO items in buildings which have 
suffered little damage are much less 
hazardous than those in damaged build- 
ings. Primary among the problems is the 
method to be employed in removing the 
item with a mi nimum of damage to the 
building. The use of power tools common 
to EOD work must be considered in the 
light of the damage they may cause to the 
building or its contents. As in the case of 
damaged buildings, a careful reconnais- 
sance is required and a thorough analysis 
must be made of each specific situation. 

Do not assume that the building is rela- 
tively undamaged until a thorough cheek 
has been made; although it appears to be 
undamaged, it may be on the verge of 
collapse. 

Again, an escape route should be se- 
lected in a complex building. This route 
should be marked by chalk or other plainly 
visible means. Doors should be fixed in 



an open position, and an understanding of 
who leaves first in case of emergency 
should be established. This is important 
with certain types of ordnance where a 
short period of time may elapse between 
the initiation of its firing mechanism and 
actual detonation. The German parachute 
mine is a case in point. Its bomb fuze 
could be heard when it began to run, and 
approximately 17 seconds escape time was 
available prior to detonation. On many 
occasions personnel have escaped in this 
length of time; however, valuable seconds 
may be lost by j amming in a doorway un- 
less the order of exit has been carefully 
thought out and is followed in emergency. 

Always check adjoining rooms care- 
fully, and know what is in them. A case is 
on record of an officer who was in t h e 
process of gagging the clockwork mechani- 
cal bomb fuze of a German parachute mine 
when a grandfather clock began to strike 
the hour in an adjoining room which he had 
not investigated. Incidents of this nature 
are most unnerving. 

Precautions to be observed are , in 
general, the same as for damaged build- 
ings. The problem of escape is most com- 
plicated when the UXO item is located 
above the ground floor. In certain cases, 
where the height involved is not excessive, 
escape chutes may be constructed and 
positioned prior to working on the weapon. 




In addition to the above, when 
working in buildings which have 
recently been occupied by the 
enemy, the first step should be 
that of checking for boobytraps 
and their removal if found. When- 
ever in territory previously oc- 
cupied by the enemy, or where 
partisan or sabotage age nts ma y 
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be active, BE BOOBYTRAP 
CONSCIOUS AT ALL TIMES. 

UXO IN CRASHED AIRCRAFT 

An incident involving crashed air- 
craft with weapons on board presents an 
EOD problem of considerable magnitude. 
Not only will the type of aircraft vary, but 
the conditions of the crash also will differ 
in many cases. Furthermore, the type of 
explosive ordnance carried may vary 
widely and several types usually will be 
involved on any given aircraft. Aircraft 
may carry machine guns, cannon, rockets, 
guided missiles, bombs, pyrotechnics, 

BW, CW, or nuclear weapons. Several 
of these types in various combinations may 
be encountered in a single crashed air- 
craft. In addition to these, explosive can- 
opy removal and seat ejection devices also 
may be present. The problem usually is 
further complicated by the fire and, in 
some cases, by the detonation of a part of 
the explosive ordnance involved. In the 
case of U. S. or friendly aircraft, the 
EOD problem is one of minimizing the 
danger to life and property and salvaging 
the munitions involved, or the recovery 
for security purposes of classified com- 
ponents of the weapons. In the case of a 
crashed enemy aircraft, the primary con- 
sideration is the collection of intelligence 
data; this includes the aircraft and its 
equipment and appurtenances . Before 
trained intelligence personnel can work 
with freedom around crashed aircraft, the 
explosive ordnance on board must be made 
safe and, if possible, be removed from 
the aircraft. Trained EOD personnel 
should be used for this purpose. Due to 
his training and experience, the EOD man 
can be of invaluable assistance to the in- 
telligence people working on the aircraft, 
in matters concerning the ordnance car- 
ried. His own interest in these matters 



should prompt the EOD man to insure that 
a thorough and complete examination is 
made of the weapons involved. Attention 
should be given to the location of ordnance 
in the aircraft, total rounds carried, the 
method of carrying each type, and the 
means by which they are ejected. This will 
include means of ejection such as bom b 
racks and rocket launchers. Be careful 
to check for explosive-operated ejection 
equipment. Magazine and belt loadings 
are important. Types of rounds loaded, 
their ratio to one another, and total ca- 
pacity are matters of importance. The 
explosive ordnance items involved are 
the special province of the EOD man, and 
he should make a thorough on-the-spot 
check to determine the types involved, 
their size, fuzing systems used, color 
codes involved in their markings and any 
writing, stamping, or other markings 
that may be significant. He should be 
prepared to recommend items requiring 
further exploitation, and to assign priori- 
ties of importance to such items. "Where 
explosive ordnance is involved, the EOD 
man must be intelligence-conscious; he 
is the prime user of such intelligence. 11 

The EOD man will not usually be in- 
volved in an aircraft crash until comple- 
tion of the firefighting phase. He also 
should not get involved in firefighting of 
this type unless specifically trained for 
such work. Do not depend on the reported 
cook-off times for various types of weap- 
ons; wide variation in these can be expect- 
ed because conditions of fire, fuel, and 
weapon vary. If possible, wait until the 
fire has died down and the items involved 
have cooled sufficiently to be handled. Re- 
member that the interior of larger types 
of ordnance may not reach their max im um 
temperature for some time after their 
exposure to fire, due to their size and low 
thermal conductivity. 
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Explosive ordnance which 
has been exposed to fire 

is hazardous. Proceed with 
utmost caution. 

y nles ® ordnanee involved is known, 
protectee clothing and a suitable respira- 
tor, which are effective against radio- 
active hazards as well as BW and CW 

be — The area must 
be thoroughly monitored for radioactive 

zards untU all ordnance on board has 
been located and identified. If nuclear 

w«h P °n S S tru 6 t f0Und ' Pr ° Ceed iD accor dance 
with instructions contained in appropriate 

service publications. Since it is currently 
impossible to monitor the area for com 
plete freedom from BW or CW agents 
complete protective clothing and respira- 
tory protection is mandatory where such 
weapons are involved, until proper au- 
thority has determined that it is safe to 
continue operations in the area without 
such BW or CW protective measures. 

NOTE: While appropriate fU- 
ter type gas masks are suit- 
able for protection against BW- 
C W agents , nuclear weapons 
demand complete protection 
against radioactive hazards , 

including the use of a self- 
contained breathing appara- 
tus such as O. B. A. Scott 
Pac and Chemox, until such 
time as it can be determined 
that no radioactive hazard 
exists. 



In many 

in aircraft wil 
aircraft's slrfri 



Its body structure. Tools should include 

those necessary to cut through the skin 

and structural members as well as those 
required to pry, lift, and pull h Qb _ 

jeets. Axes, hacksaws, crowbars , lifting 
lacks, and chain falls are typical. Cutting 
torches should be used with great caution 
due to possible fuel ignition, presence of’ 

explosive ordnance, oxygen tanks, and 

Possible flammable gas. Power may be 
in certain circumstances and hot leads 

be encountered 

Before beginning work on the aircraft 

every eff ort should be ma(fe ^ 

mam battery leads. 




Proceed with care and caution; 
check each circuit encountered. 
Do not operate any equipment 
from the cockpit unless you have 
been specifically checked out on 
the procedure involved and thor- 
oughly understand the system 
to be operated. 

UXO ABOARD SHIP 

TOCO incidents on board ships may 

be divided into two broad areas as fol- ' 
lows : 

action 1 ’ lDCidents res,J ltmg f rom enemy 

2. Incidents resulting from acci- 
dents or malfunctions of U S 



incidents resulting from 

enemy ACTION. Incidents resulting 
from enemy action may include unexplod- 
ed bombs, rockets, projectiles, torpe- 
does, and possibly guided missiles. In 
e past, the vast majority of UXO inci- 

ornmeiu b ° ard 3hlP haVe been unexploded 
P jectiles; all nations involved in WWII 

bad a considerable number of incidents 
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of this nature. Hardly any action report 
can be studied without finding reference 
to hits in which the projectile did not ex- 
plode. Aerial bombs accounted for a con- 
siderable number of duds on board ships , 

* ■ 

while unexploded torpedoes were rare. 
However, in one case, a torpedo was 
dropped by an aircraft through the deck 
of an LCI in the Southwest Pacific. 

INCIDENTS INVOLVING U.S. ORD- 
NANCE. In regard to incidents involving 
U. S. weapons , these have been numerous 
in the past, and will normally represent 
the area of greatest concern to the ship- 
board EOD man in the future. He should 
be prepared to act Immediately in this 
area at all times. With the advent of spe- 
cial weapons and guided missiles into the 
fleet, the problem is further complicated, 
and resultant hazards are greatly in- 
creased. Operations which are likely to 
generate UXO incidents involving U.S. 
weapons are: 

1. Arming operations. 

2. Take-off operations. 

3. Landings on deck of aircraft 
carrier with explosive ordnance aboard. 

4. Disarming operations. 

5. Firing exercises. 

6. Comparable operations where 
missiles are concerned. 

The vast majority of serious acci- 
dents in the past have occurred on car- 
riers while landing aircraft carrying ex- 
plosive ordnance. This situation is 
further complicated in war time when 
damaged aircraft and/or wounded pilots 
are involved. Insofar as EOD is con- 
cerned, the most frequent incident in- 
volves the explosive ordnance being ac- 
cidentally dislodged from the aircraft on 
landing, and bouncing down the deck. When 
this happens, certain types of fuzes can 
become armed and, if sufficient travel 



down the deck occurs, the item may det- 
onate if it strikes an object or bounces 
after arming. Explosive ordnance involved 
in aircraft fires always have been a prime 
EOD problem. The EOD man should be 
prepared to support the crash, rescue, 
and firefighting crews in all cases where 
explosive ordnance is involved. He also 
should indoctrinate shipboard personnel 
as to the nature of the hazards presented 
by the various types of explosive ordnance 
involved in such incidents. The fact should 
certainly be carefully stressed that the 
ultimate solution is not to throw the item 
over the side. Throwing an explosive ord- 
nance item overboard while it has a fully 
armed fuze is most likely to cause its det- 
onation when it strikes the water, with re- 
sults similar to those of a near miss with 
the item involved. No piece of explosive 
ordnance involved in a malfunction or acci- 
dent should be thrown overboard if there 
is the remotest chance that it may become 
armed or partially armed. Such items 
should be checked by an EOD man and their 
disposal over the side should be conducted 
under and in accordance with his direction. 

All UXO incidents on shipboard are 
Category A, and must be handled accord- 
ingly. 

NATURE AND EXTENT OF DAM- 
AGE. Damage to ships caused by bombs, 
rockets and other weapons which depend 
on high explosive for their effect is the re- 
sult of any or all of the following: 

1. Blast - occurs as the result of a 
direct hit. 

2. Fragmentation - accompanies 
the blast; the effects range from negligible 
damage to the main type of damage, de- 
pending on the nature of the weapon in- 
volved. 

3. Fire - frequently follows land 2 
above, and can be the primary damage 
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Figure 7-1. Unexploded Bomb on U.S. Battleship 



factor where fuels and/or missile propel- 
lants are involved. 



4. Shock - water shock damage io 
the vessel structure due to underwater ex 
plosions resulting from near misses. 



Any one of the effects stated above 
may be the primary cause of damage, de- 
pending on the weapon involved and the 
particular situation. All of these effects 



may be involved in one hit and all may con- 
tribute to the overall damage. Figures 7-1 
and 7-2 show shipboard damage. 

In the event of a UXO incident, EOD 
personnel should make a reconnaissance 
of the area at the earliest possible mo- 
ment. The utmost precautions should be 



taken on entering damaged compartments 
because flooding, poisonous gas, fire, and 
hot wires all are possible hazards in the 
area. If nuclear weapons or components 
are possibly involved, monitor the ap- 
proach to the area. Use a life-line and 
have personnel in its attendance. Set up 
telephone communications in the area and 
evacuate personnel if operations permit. 
Treat the incident as Category A, realizing 
that, in general, no explosion of any degree 
is acceptable on shipboard. Dismantling of 
explosive ordnance onboard shall be 
strictly limited to that necessary to make 
the item safe. In the usual situation, 
where at all practical, RSP should be con- 
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ducted on the spot and the item should be 
made safe before it is moved to where it 
may be hoisted topside. Recovered explo- 
sive ordnance on shipboard usually is dis- 
posed of by being dumped overboard i n 
deep water after it is rendered safe. EOD 
personnel should supervise such opera- 
tions and only weapons known to be safe 
should be so dumped. Do not throw over- 
board any fuzed item of explosive ord- 



nance if there is a remote possibility of 
its having become armed. The best dump- 
ing method is to rig the item for remote 
release, by means of trip hook or pull 
toggle, and then lower it over the side into 
the water and release it. 

In the event of attack, fragments 
from enemy weapons should be searched 
out and collected for research and intelli- 
gence purposes. 
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DISPOSAL and 

DISPOSAL VS FINAL DISPOSITION 

Disposal of unexploded ordnance may 
be broken down into two parts: (1) disposal 
of the incident; and (2) final disposition 
of the unexploded item, 

DISPOSAL OF THE INCIDENT. This 
is the action or actions taken to render a 
hazardous situation safe, by removal of 
the cause or causes which create the haz- 
ard. Such action might be the physical re- 
moval of an unexploded projectile, demoli- 
tion of a bomb in place, or physical 
removal of the fuzes from UXO items . 

FINAL DISPOSITION OF A RE- 
COVERED UNEXPLODED ITEM. In some 
cases , this may be accomplished along 
with the disposal of the incident; for ex- 
ample, the item may be blown in place. 

In other cases, the problem of final dis- 
position still remains after the incident 
is closed. Final disposition may be ef- 
fected in many ways; and it may be spe- 
cifically directed by higher authority where 
further use for service, research or intel- 
ligence is desired. The methods most 
widely used, when definite requirements 
for a recovered item are not specified, 
are to remove it to a demolition area and 
destroy it by demolition, dumping at sea, 
stripping it, or demilitarization and scrap- 
ping of inert components. Any of these 
methods may be correlated with local train- 
ing requirements, where time and workload 



EVALUATION 

permit. 

The quickest and simplest method 
for disposal of unexploded ordnance is to 
destroy it in its original position by dem- 
olition; this is the preferred method in all 
cases where other considerations permit. 
By this method both the incident and the 
item are disposed of by one simple dem- 
olition operation, and no Rendering Safe 
Procedure is necessary. This method how- 
ever, is not considered to be an RSP with- 
in the technical interpretation of a "Render- 
ing Safe Procedure. " 

RENDERING SAFE PROCEDURES 

The term rendering safe refers to 
the application of special EOD tools and 
techniques to unexploded items to prevent 
an unacceptable detonation. Rendering 
safe will permit disposal of the item with- 
out deconation, or will reduce the resultant 
explosion to an acceptable magnitude. 

Care must be observed to avoid con- 
fusion between the terms disposal and 
rendering safe. As a rule, the disposal 
of the item or items creating the incident 
is a requirement. Use of rendering safe 
procedures in accomplishing disposal may 
or may not be required. Disposal usually 
involves either removal of the item or 
"demolition in pi ace, "and may or may 
not involve rendering safe procedures. 

Removal of the item without RSP 
needs no explanation, and is done only 
when the item is relatively safe. Certain 



8-1 




OP 2420 {Vol 1 Pt 1) TM 9-1385-1 AF TO 1 1 A-l-100-51 




specialized demolition techniques may be 
used, including ’’Low-order techniques” 
and various methods of removing portions 
of a bomb by the direct application of ex- 
plosives or burning techniques. Tiiese 
special demolition techniques border on 
HSP, and frequently are so considered. 
Their classification as special demolition 
disposal techniques is considered prefer- 
able because of the risk of high-order det- 
onation inherent in their use. These spe- 
cial techniques never should be used where 
a full, high-order detonation cannot be 
tolerated, unless the acceptance of a high 
risk oi such a detonation is clearly the 
preferred procedure. Demolition and spe- 
cial demolition techniques are preferred 
methods of disposal in all cases where 
the use of proper protective measures 
will make the resultant higher order det- 
onation acceptable. 

Acceptable rendering safe proce- 
dures must offer a high probability of 
successful disarming of the item con- 
cerned. 

Procedures now classed as special 
demolition may, in the future, be reclass- 
ified as RSP when improved techniques 
decrease the risk of high-order detonation 
to the point where they may qualify as de- 
fined above. 

FIELD EVALUATION 

Field evaluation consists of obtain- 
ing information that may be obtained read- 
ily by the man in the field, without strip- 
ping the item involved other than as re- 
quired to render it safe. Field evaluation 
data include all data collected during the 
identification process previously de- 
scribed. Such points as depth of penetra- 
tion, diameter of hole of entry, and offset, 
correlated with the item involved and the 
attack that delivered it, should be includ- 
ed. Size, shape, and general configura- 



tion, as well as condition, are items for 
consideration. Special care should be 
given to the detection and recording of all 

o 

markings on all parts that may be ob- 
served. These markings include those 
painted or stamped into the metal or body. 
The general body color or colors and their 
configuration on the item are of prime im- 
portance in determining the color codes 
generally used by most nations to desig- 
nate the type of round and filler. 

Experience is most important in the 
evaluation field. Be alert to detect changes 
in markings, or new systems. Learn enough 
of the enemy’s alphabet so the labels and 
stamp marks may be understood. Learn 
where to look for markings on particular 
items of ordnance. Photographs should be 
set up with care, and each shot should have 
a definite objective; some type of readily 
recognized standard, such as a ruler or a 
hand, should be included in each photo so 
that the general size of the object may be 
readily determined, as shown in Figures 
8-1 and 8-2. Special attention should be 
given to showing the overall configuration, 
location and appearance of fuzes, and the 
photographic recording of markings. The 
special procedures required to properly 
photograph various types of markings as 
used by the intelligence agencies should be 
understood and followed where practical. 
The inclusion of personnel in photos of this 
nature should be avoided scrupulously. 

Details of the information, required 
from field evaluations may be prescribed 
by the individual services concerned. In 
any case, all available data should be re- 
corded, together with diagrams, sketches, 
and negatives. These should be forwarded 
as directed, or through the normal chain 
of command if no special instructions are 
in force. Be sure to specify the time, 
place. Officer or Technician in Charge at 
the scene, and sufficient explanatory data 
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Figure 8-1. Antipersonnel Bombs; Relative to Spade 



to identify eacb picture when developed. dealing with foreign explosive ordnance 

Do not hesitate to forward all data avail- munitions than the EOD man. 
able, even when no such instructions exist In the field of explosive ordnance, 

or the data are not included in require- the EOD organization always is a user of 

ments. It is very easy to later discard technical intelligence and always is a po- 

any data not required, but such data may tential source of technical intelligence, 
be very difficult or impossible to obtain In a properly organized situation, these 

should they be pertinent after the incident facts will bo recognized and will comple- 
is closed. ment each other. Collection, preparation, 

and dissemination of technical intelligence 
TECHNICAL INTELLIGENCE data by all echelons of the EOD organiza- 

No one has a greater need for tech- tion should be provided for. 
nical intelligence than the EOD man who The EOD man's interest in technical 

is required to dispose of foreign explosive intelligence is twofold as follows: 
ordnance munitions. No one has closer 1. His own need to know the details 
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Figure 8-2. Antipersonnel Bombs; Relative to Tennis Ball 



of the ordnance items with which he is re- 
quired to work. 

2. The general intelligence value 
of the technical information and material 
he may encounter. 

In regard to the EOD f, need to know,” 
it is desirable that the EOD organization 
have within itself the capability for an ef- 
fective two-way flow of information con- 
cerning technical matters directly affect- 
ing EOD. This capability should Include 
provisions for the prompt dissemination 
of EOD information to all EOD activities. 
The system used should have as its pri- 
mary objective "the prompt and accurate 



dissemination of pertinent technical data to 
the man in the field." In turn, such dissem- 
ination can be effected only if the man in 
the field is prompt, accurate, and thorough 
in submitting all data that become available 
to him. This type of technical intelligence 
operates at all EOD levels and in all direc- 
tions. For example: the discovery of a 
particularly dangerous piece of ordnance 
shouid be promptly placed in the EOD tech- 
nical intelligence channels and, at the same 
time, local commanders and all personnel 
should be apprised of the nature and extent 
of the hazards involved in the type of ord- 
nance discovered. 
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If personnel are properly organized, 
trained, and equipped, EOD technical in- 
telligence is a normal by-product of EOD 
operations. EOD commanders should in- 
sure that this situation is fully exploited 
without interference or detriment to oper- 
ations. The additional effort required to 
produce such intelligence is one of the 
most profitable investments that the EOD 
man can make. 

In addition to the needs of EOD, the 
various agencies responsible for technical 
intelligence in other forms can be expect- 
ed to levy requirements on the EOD organ- 
ization for specific items of equipment or 
information. They may request assistance 
in collection or evaluation and may require 
certain types of reports or statistical data . 
Requirements of this nature may vary 
widely in their importance and may even 
take precedence over other operations in 
certain instances. For this reason, such 
requirements should be levied through the 
EOD chain of command and handled in ac- 
cordance with their established priority. 
Close co-operation with the various intel- 
ligence agencies at all levels should be 
established. This is especially true and 
mutually productive in the field. 

Collection of technical intelligence 
data by the EOD organization will in many 
instances entail the dismantling of foreign 
ordnance and the stripping of fuzes and 
other components for analysis and evalua- 
tion. These are most hazardous operations . 
They should be conducted only by experi- 
enced personnel, under conditions offer- 
ing the best possible assurance that an ac- 
cidental detonation will not occur, and that 
injury or death will not result in such an 
event. In many cases, complete disman- 
tling and stripping may be beyond the ca- 



pability of small units in the field, unless 
the urgency requires the acceptance of a 
high degree of risk. However, field strip- 
ping facilities capable of offering an ac- 
ceptable degree of protection can be es- 
tablished without undue effort, and this 
provision should be made at the lowest 
possible level where sufficient stability 
of operations permits. 

Dismantling and stripping of explo- 
sive ordnance should be conducted only in 
response to a valid requirement. Disman- 
tling and stripping that is motivated by 
mere curiosity as by a desire for souve- 
nirs must not be permitted. 

Technical intelligence reports will 
be prepared as specified by responsible 
commanders . It can be expected that the ' 
types required will vary from the urgent 
dispatch type to very detailed and com- 
pletely documented reports. Drawings , 
photographs, sketches, chemical and 
metallurgical analyses, translations, and 
X-ray pictures may be required. The ma- 
jority of these requirements can to a lim- 
ited degree be met with EOD equipment 
and techniques . The EOD organization 
should anticipate and be prepared to as- 
sume those responsibilities for technical 
intelligence that are inherent within itself, 
and to further meet general intelligence 
requirements of the overall intelligence 
agencies to the maximum extent compati- 
ble with the personnel and equipment avail- 
able. Examples of photographs are shown 
in Figures 8-3, 8-4, and 8-5. 

As individuals whose personal safety 
may be jeopardized if certain technical 
intelligence data fall into enemy hands , 
all EOD personnel should be most assidu- 
ous in the protection of intelligence data 
as a matter of self-protection. 
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Figure 8-4. Fragmentation Bomb 

Lodged in a Tree 
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Chapter 9 

FINAL DISPOSITION OF UXO 



SAFETY 

The senior member of any EODUnit 
responsible for a disposal operation should 
perform all final hazardous operations, 
including final demolitions or Rendering 
Safe Procedures. This is traditicnal in the 
business, and is a point of honor long ob- 
served. He may be assisted, when neces- 
sary, by a minimum number of members 
of his group. EOD personnel are thor- 
oughly trained in safety matters relative 
to E-OD , and they must be alert at ail 
times to the observance of safety precau- 
tions. They also must advise personnel 
in the vicinity as to proper precautions 
for the protection of all persons within 
the damage radius of an unexploded item. 
By their very nature EOD operations are 
hazardous , and certain calculated risks 
must be taken when ingenuity, good judg- 
ment, common sense, and, above all, the 
mastery of EOD techniques and observ- 
ance of EOD principles will determine 
success or failure. 

During EOD operations , only the 
minimum number of personnel essential 
to the operation or current phases of the 
operation should be permitted in the vi- 
cinity of the item. An EOD man must not 
conduct EOD operations alone except in 
an extreme emergency where the compro- 
mising of safety is warranted by the seri- 
ousness of the incident. In addition t o 
lending his knowledge and experience to 
the safe solution of the incident, the sec- 



ond EOD man acts as '’safety backup" for 
the first. In the event there is only one 
man available and there is insufficient 
time to secure the services of an addi- 
tional qualified EOD man, some other 
person must be designated as "safety 
backup" during the RSP and/or disposal 
operation. The person acting as "safety 
backup" will remain out of the danger area 
but will be prepared to go to the aid of the 
EOD man if an accident should occur. 
Great care must be observed in probing 
for, moving, and handling explosive ord- 
nance. Hazardous operations on unexplod- 
ed ordnance items should be conducted 
only after the establishment of a complete 
plan for the operation involved. Once this 
plan has been agreed upcn, careful prep- 
aration must be made to insure its imple- 
mentation, with special emphasis on the 
skillful and effective performance of the 
more hazardous phases of the operation. 

USE OF DEMOLITIONS 

Proficiency in the application of de- 
molitions is a paramount requirement for 
the EOD man. This not only includes stand- 
ard demolitions but also extends to under- 
water demolitions and certain special tech- 
niques peculiar to EOD. 

Standard demolitions are covered 
in detail in FM-5-25, TM 9-1946, and OP 
1178. 

Specialized demolitions and tech- 
niques peculiar to EOD include the follow- 
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in-: 

1. The use of p rope 1 Ian t or 
explosive -ope rated tools. 

2. The use of shaped charges, both 
linear and conical. 

3. Low-order techniques on high 
explosive. 

4. Use of plastic explosives to 
perform various tasks on ordnance. 

5. Ignition and burning techniques. 

For details of p rope 11a nt or 

explosive-operated power wrenches, see 
Part 2 of this publication. It should be 
noted that certain of these tools use a 
caliber . 50 cartridge with the bullet re- 
moved, or a specified rocket grain re- 
moved from a piece of ordnance, as a 
power source to operate the tool. Deto- 
nating cord is used to initiate the assembly 
remotely. These are techniques peculiar 
to EOD, and it is imperative that the EOD 
man understand and apply a sound knowl- 
edge of the explosive elements involved 
in order to make safe and effective use of 
the tools so powered. When ope rating tools 
as intended, good reliability can be ex- 
pected; on the other hand, improper use 
can result in failure and the loss of the 
tool involved. The following precautions 
must be observed. 

1. Do not overcharge. 

2. Do not upset the balance of ro- 
tational wrenches. 

3. Be sure the tool is properly as- 
sembled. 

Failure to observe the above limita- 
tions may result in explosive damage to 
the tool. Explosive or propellant-operated 
power tools are intended for remote oper- 
ation. and can be hazardous in themselves. 
Do not remain in close proximity when 
operating an explosive-powered tool; treat 
the operation as a demolition shot and see 
that all persons In the vicinity are shel- 
tered properly. 



Shaped charges are available to the 
EOD man in several forms, for certain 
specified purposes. Tr, general, these will 
be of the conical type designed for deep 
penetration at one point or of the Linear 
type intended to cut a slot. Shaped charges 
may be factory loaded or empty containers 
intended for field loading. When using pri- 
mary shaped charges always be sure to 
use a blasting cap or detonator of suffi- 
cient power to achieve high-order detona- 
tion of the explosive used. Demolition 
misfires always are dangerous. 

Corps of Engineers, U. S. Army, 
Special Electric or Special Non-electric 
blasting caps, or equivalent, are required 
to ensure the detonation of Military Ex- 
plosive. Should circumstances dictate the 
use of caps of unknown strength, or of less 
than recommended strength, two or more 
caps may be bundled together to serve as 
the primer. 

Shaped charges are used for many 
purposes in EOD work. In their conical 
form, they may be used to Induce a low- 
order detonation in explosive items, to 
punch a hole in a container, to effect deep 
penetration of material, or to render fuzes 
inoperative. In their linear form, they are 
used to induce low-order detonation in ex- 
plosive loaded items, to split open ord- 
nance items for fuze removal, and to effect 
cuts of critical components within a piece 
of ordnance. 

In using shaped charges on explosive 
ordnance, the results cannot to date be 
predicted with full assurance. A high- 
order detonation sometimes results when 
not intended. For this reason, when using 
shaped charges on explosive loaded items, 
always expect a high- order detonation. 
Never use shaped charges unless a high- 
order detonation can be tolerated or ac- 
ceptance of the risk of a high-order det- 
onation is clearly the best course of action. 
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The effective use of shaped charges is 
largely dependent on the experience of :he 
EOD man and continual training is re- 
quired to maintain proficiency in this field. 
Low-order detonation techniques some- 
times are used on explosive ordnance in 
an effort to reduce the resultant: explosive 
shock, or for other specific purposes such 
as disposal that permits recovery of fuzes. 
In EOD work, low-order detonation usually 
is induced by a shaped charge; however, 
it also may be induced by deliberate under - 
priming and by burning. Low-order tech- 
niques should be used only where a possi- 
ble high-order detonation of the item would 
be acceptable. 

Plastic explosive, such as Composi- 
tions C-3 and C-4, is one of the more 
versatile tools of the EOD trade. This 
putty-like substance is a powerful explo- 
sive, is quite stable and safe to handle, is 
of low toxicity, and is easily shaped by 
hand for almost any situation in which a 
high-brisance explosive is required. In 
EOD work, it is used primarily to pack 
shaped charges, but is adaptable to in- 
numerable other applications. It may be 
packed in crevasses to spread joints, 
formed in a ring to cut a tree, or used 
for almost any demolition job in which the 
explosive should be placed in close con- 
tact with the surface of an object of irreg- 
ular shape. 

Explosive burning techniques are 
demolition procedures. The burning of 
bulk explosives is governed by various 
regulations applicable to the issuing de- 
partment. Burning operations peculiar to 
EOD include thermite burning of bombs 
to produce low-order detonations, ignition 
and burning of BW/CW munitions, and 
underwater burning. Personnel who use 
burning techniques should take into account 
the chance of a high- order detonation, and 
the possible scattering of fires , which 



may result in ail cases. EOD personnel 
are cautioned to avoid the smoke of burn- 
ing explosives and chemicals; certain 
types of explosives and chemicals are very 
toxic, and the chemicals carried in the 
smoke will penetrate clothing and may 
cause a serious case of dermatitis. TNA 
and HND mixtures have a very bad repu- 
tation in this regard. When burning explo- 
sives or chemicals during EOD work, the 
use of a burning train should be avoided. 

Use an electric system powered from a 
safe location by a blasting machine when- 
ever possible. 

Before beginning a burning opera- 
tion, make sure that a high-order deto- 
nation is acceptable, and that any resultant 
fires can be controlled. 

DISPOSAL AREA ON LAND 

In the course of EOD operations, 
there is a need for an area where recov- 
ered UXO may be stored pending its final 
disposition. Such an area should be estab- 
lished whenever sufficient stability of op- 
erations makes it possible. This estab- 
lished area should be suitable for demoli- 
tion and disposal work, so that these op- 
erations can be conducted within the area 
and collected items can be disposed of as 
the work load permits. Operations involv- 
ing the final disposal of ordnance whose 
condition is known will prove to be excel- 
lent training and will be invaluable for the 
development of techniques and experimental 
work. Work in the area should be used to 
these ends to the maximum degree. 

Selection of such a storage site will 
depend upon many factors peculiar to the 
existing situation. Briefly, the selected 
area must be accessible by vehicle, must 
be remote enough to permit demolition 
operations , and should be suitable to ready 
surveillance in the interests of security. 
Work in the area should not interfere with 
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other operations. In many cases , improve- 
ments may be needed to permit use of an 
otherwise unsuitable area. The area should 
be fenced and posted if possible, and in 
many cases will require a guard. 

SPECIFICATIONS. The following 
criteria are based on wartime conditions; 
they should be exceeded where possible: 

1. The area should include the best 
natural terrain features which tend to re- 
duce blast effects. 

2. The center of the area should be 
at least 1000 yards from the nearest habi- 
tation or thoroughfare which cannot be 
closed to traffic. 

3. The general public should be 
excluded from the area. 

4. There should be no water main 
within 50 yards , nor any reservoir with- 
in one-quarter mile. 

5. If BW/CW munitions are in- 
volved, there should be no well that is 
used for a domestic water supply within 
one-quarter mile. In the case of a city 
water supply that is drawn from under- 
ground sources, the site should not be in 
the immediate area of such a source or 
its channels, nor within 200 yards of 
known or suspected fissures which may 
lead to such a water supply. 

6. There should be a good access 
road, and a track leading to the center of 
the area. These should be capable of bear- 
ing a 4-ton load under all conditions of 
weather. 

7. The work site should be as near 
as possible to the perimeter of any area of 
interest such as a city, base, or installa- 
tion, in order to minimize the transporta- 
tion problem. In some cases, more than 
one such work site may be required in or- 
der to adequately cover a large important 
area. 

8. The site should be reached by 



routes which avoid important buildings, 
built-up areas, and traffic focal points. 

9. The site should not be suscepti- 
ble to flooding. 

10. A perimeter of trees is desira- 
ble to reduce blast affects. 

11. Water and electric power in the 
area are desirable. 

12. Some type of structure for hous- 
ing special equipment should be provided 
in some permanent installations, if secu- 
rity requirements make this feasible. This 
structure should be at least 800 yards 
from the center of the area. 

13. The area should be at least 5 
miles from the nearest air base, and 
clear of established airline routes. 

TRANSPORTATION. Transportation 
of unexploded ordnance items is subject 
to the same safety rules that apply to the 
transport of other munitions. Removal of 
items to collecting points, and thence to 
explosive ordnance disposal areas , should 
be done under the safest possible condi- 
tions. Figure 9-1 shows a bomb being 
loaded into a truck. To conduct effective 
EOD operations during national emer- 
gency, some relaxation of safe conditions 
will be required. 

OPERATIONS IN EOD DESTRUC- 
TION OR DEMOLITION AREAS. Opera- 
tions in disposal areas, particularly at 
demolition and burning grounds, should 
be conducted with the same degree of 
care as would be applicable, under the 
various service regulations , for standard 
U. S. munitions of similar types ana 
classes. While full compliance with de- 
tailed instructions may not be possible 
when dealing with foreign weapons, the 
spirit and intent cf such regulations should 
be the guiding criteria. The ammunition 
storage regulations concerning quantity, 
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Figure 9-1. Rigging Used for Loading 
Unexploded Bomb into Truck 



distance, and compatibility should be ob- 
served as closely as is feasible. The 
need for competent, continued and careful 
supervision of all operations conducted in 
the area cannot be stressed too highly. To 
neglect this basic requirement is to invite 
disaster. Although calculated risks to op- 
erating personnel and surrounding prop- 
erty must be taken during actual disposal 
operations, there is no excuse for relax- 
ation of safety precautions in routine de- 
struction work. 

Operations should be conducted with 
the interests of the public in mind. Avoid 
large high-order shots. Make maximum 
use of low-order techniques and burning 
methods. Watch the weather and avoid 
large shots on low, overcast days. Keep 
the neighbors informed. Warn nearby ac- 
tivities of operations that are likely to 
disturb them. Maintain close liaison with 
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the local police and civil defense authori- 
ties. In many cases, their supervised 
participation in operations in the area 
will prove invaluable in establishing de- 
sired cooperation and good working rela- 
tions . 

DUMPING AT SEA 

One of the easiest and most effective 
means for the final disposal of unexploded 
ordnance or unserviceable ammunition, 
where conditions permit, is to dump it at 
sea. Detailed instructions covering such 
operations are set forth in OP 5 (Volume 
1) Ammunition Ashore, Handling, Stow- 
ing, and Shipping. This is an official Navy 
publication. Chapter 29 of OP 5 covers 
Destruction of Ammunition and Explosives 
including Procedures for Disposal of Am- 
munition by Dumping in Deep Water. SR 
75-70-10 and AFR 68-3 apply to Army 
and Air Force Units. The criteria set 
forth in these publications should be fol- 
lowed in all cases. If possible, such oper- 
ations should be coordinated with the local 
Navy activities. 

Where unexploded ordnance is con- 
cerned, such items should be made abso- 
lutely safe prior to dumping. Items that 
cannot be made safe, or whose safe con- 
dition cannot be determined or assured, 
should be disposed of by means other t han 
dumping. The nature and type of haz ardous 
components such as explosives and chemi- 
cals in each item to be dumped must be 
known and understood. Someone familiar 
with the ordnance to be dumped should 
witness and preferably supervise the actual 
dumping of foreign ordnance. Special at- 
tention should be given to insure the safety 
of hydrostatically fuzed items and fuzing 
systems, such as baro fuzes, that are 
capable of being armed and/or actuated by 
hydrostatic pressure. 
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The assignment of dumping areas 
at sea is the responsibility of the Naval 
District Commandants or Sea Frontier 
Commanders. In areas not covered by 
such commands, the area commander 
should be requested to assign dumping 
areas. Keep the local commander informed 
of the details of any dumping operations 
that may be conducted in his area of in- 
terest. 

The following criteria govern the 
depths and distances from shore required 
for dumping explosive ordnance: 

1. Explosive loaded ammunition 
and pyrotechnics must be dumped in deep 
water over 500 fathoms in depth and at 
least 10 miles from shore. 

2. Chemicals, exclusive of pyro- 
technics, must be dumped in deep water 
over 1000 fathoms in depth and at least 
10 miles from shore. 

The need for deep water is para- 
mount in dumping at sea. Past experience 
with ammunition dumped in shallow water 
has revealed that items so dumped are 
moved by the action of the sea and con- 
tinue to wash ashore for years afterward. 

BUOYANCY CRITERIA. A minimum 
weight of 100 pounds per cubic foot shall 
be used to classify material as having 
acceptable negative buoyancy. Physical 
tests by immersion shall be conducted 
when there is any question of buoyancy. 

Do not dump explosive ordnance at sea if 
it does not meet this buoyancy criterion. 
Such items should be made to meet this 
buoyancy specification or should be dis- 
posed of by other means. 

Packaging. To facilitate handling, 
and to minimize costs and work involved 
at coastal activities and aboard the dump- 
ing vessel, all ammunition requiring 
packaging shall be prepared to insure 
negative buoyancy of the complete pack- 



age, unless otherwise directed. Unless 
otherwise specified, negative buoyancy 
shall be obtained by one of the following 
methods: 

1. Placing items in perforated 
metal containers. 

2. Puncturing or otherwise open- 
ing inner containers. 

3. Embedding contents in cement. 

Stowage . When preparing a stowage 

plan for the dumping vessel, the following 
guidelines will be followed to the maxi- 
mum extent possible: 

1. Different classes of ammunition 
should be segregated, and, where feasible, 
should be separated from non-compatible 
classes by either inert materials that also 
are designated for dumping or by dunnage 
material. Rules and Regulations for Mili- 
tary Explosives, United States Coast Guard 
C. G. 108, should be used as a guide. 

2. Items classed as fire hazard 
types which may be ignited by friction, 
heat, or moisture, including pyrotechnics, 
incendiaries, and chemicals, should be 
stowed so that they will be readily accessi- 
ble for firefighting or jettisoning in the 
event of fire. If items must be jettisoned 
in other than an approved dumping area, 
where the depth of water is less than that 
specified for dumping the particular type 
of ammunition, determine the position 
where it was jettisoned and report the inci- 
dent to higher authorities, specifying the 
position depth, type, and number of items 
so jettisoned. 

When dumping CW munitions, pro- 
tective clothing and gas masks should be 
available and used where release of the 
agent involved would constitute a personnel 
hazard. Decontamination facilities also 
should be provided on board the dumping 
vessel when handling such munitions . 

These instructions do not cover 
nuclear materials or BW/CW munitions. 
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The following is a breakdown, by 
service, of publications of interest toEOD 
Personnel. These documents are avail- 
able under Joint Service Agreement (AR- 
755-1300-6, OPNAV 8027. 1B.AFR-136- 
8). Titles of these publications are un- 
classified unless otherwise noted. Classif- 
ication of content matter is indicated as 
follows : 

(D) Unclassified 
(C) Confidential 
(S) Secret 

(M) Modified Handling Authorized 
(O) Official Use Only 

ARMY PUBLICATIONS 
Regulations 



37-104 2 Dec 56 <D) 

Finance and accounting for installations; 
(pay and allowances of military personnel) 

55-201 18 Oct 55 (D) 

Transportation and travel - military 
guards and/or technical safety escorts 
for military shipments 

55-203 15 Jan 57 (C) 

Transportation and travei - procedures 
governing the movement of atomic weap- 
ons and atomic weapons major assemblies 



55-228 2 May 55 (D) 

Transportation and travel - transporta- 
tion by water of explosives and hazardous 
cargo 

55-355 1 Mar 58 (D) 

Transportation and travel - military 
traffic management regulations 

75-15 19 Dec 57 (D) 

Explosives - responsibilities and pro- 
cedures for explosive ordnance disposal 

220-58 25 Feb 57 (D) 

Field organizations - organization and 
training for chemical, biological, and 
radiological warfare 

220-59 26 Dec 56 (D) 

Ordnance service within major com- 
mands 

380-5 17 July 58 (D) 

Military security - safeguarding defense 
information 

380-55 8 Jan 55 (D) 

Military security - safeguarding defense 
information movement of persons and 
things 

380-150 26 Aug 58 (D) 

Military security - safeguarding of re- 
stricted data 
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380 153 5 Aug 57 (O) 

Access to restricted data 

381-220 16 Dec 54 (C) 

(title classified) 

385-32 29 Sept 53 (D) 

Safety - protective clothing and equip- 
ment 

385-63 5 Dec 55 (D) 

Safety - regulations for firing ammuni- 
tion for training, target practice and combat 

385-63 29 Jan 58 (D) 

Safety - identification of inert ammuni- 

tion and ammunition components 

500-70 26 Apr 57 (D) 

Emergency employment of Army re- 
sources - civil defense 

525-30 28 Aug 56 (D) 

Combat operations - Army missiles 

604-10 15 May 57 (D) 

Personnel security clearance - investi- 
gation and clearance of personnel for 

handling cryptologic, TOP SECRET, 
SECRET, and CONFIDENTIAL material 
and information 



611-201 9 Mar 55 (D) 

Personnel selection and classification - 

manual of enlisted military occupational 
specialities 

611-203 7 Mar 55 (D) 

Personnel selection and classification - 
enlisted classification 

700-65 1 Mar 57 (D) 

Logistics (general) atomic weapons and 
atomic weapons materiel 



746-2300-1 27 Dec 55 (D) 

Marking and packing of supplies and 
equipment - color and marking of vehicles 
and equipment 

755-76 9 Feb 55 (D) 

Disposal of supplies and equipment - 
demilitarization and disposal of arms, 
ammunition, ar 1 implements of war 

755-380 17 May 56 (D) 

Disposal of supplies and equipment - 
disposal of radioactive material 



755-1300-6 4 Nov 55 (D) 

Disposal of supplies and equipment - 
definitions of responsibilities for explo- 
sive ordnance disposal 

75-15-10 3 Sept 53 (D) 

Explosives - explosive ordnance dispos- 
al, commercial shipments of explosive 
contaminated scrap metals 

75-70-1Q 3 May 49 (D) 

Explosives - disposal by dumping at sea 



220-210-2 9 Apr 54 (D) 

Field organizations - use of explosives 
and pyrotechnics in public demonstrations, 
exhibitions and celebrations 

380-5-11 26 Apr 51 (D) 

Military security - policy for the re- 
lease of unclassified United States mili- 
tary information to foreign nations 



380-150-30 25 Jun 54 (D) 

Military security - foreign atomic de- 
vices and component parts 

385-10-22 25 Jan 50 (D) 

Safety - war trophies and firearms 



10-2 




RELATED PUBLICATIONS 



385-40 


11 Feb 56 


(D) 


Safety - accident reporting 




550-25-1 


11 Jan 52 


(D) 



Foreign countries - retention of war 
trophies and registration of war trophy 
firearms 

605-105-5 1 Mar 54 (D) 

Officers - commissioned and warrant 
officer personnel military occupational 
specialities 

700-1300-1 12 Feb 58 (D) 

Logistics (general) - report of malfunc- 
tions and accidents involving ammunition 
and explosives (during training or combat) 

755-140-1 1 Jul 52 (D) 

Disposal of supplies and equipment - 
ammunition 

Technical Publications and Indexes 

30-14-1 2 Nov 53 (C) 

Foreign military weapons and equipment 
VoL X; Ammunition. Section I: U.S.S.R. 

30-14-2 3 Mar 56 (C) 

Foreign military weapons and equipment. 
Ammunition. Section II: Soviet satellites 

30-17-1 11 Feb 57 (C) 

Foreign military weapons and equipment. 
Mine -warfare and demolition equipment. 
Section I: U. S. S. R. 

30-17-2 10 Jul 57 (C) 

Foreign military weapons and equipment. 
Mine warfare and demolition equipment. 
Section II: Soviet satellites 

30-17-3 7 Jan 58 (C) 

Foreign military weapons and equipment. 
Mine warfare and demolition equipment. 
North Atlantic Pact countries 



30-17-4 11 Feb 57 (C) 

Foreign military weapons and equipment. 
Mine warfare and demolition equipment. 
Section IV: other countries 



30-26 11 Aug 53 (D) 

A guide to the collection of technical 
intelligence 

39-2 16 May 55 (D) 

The effects of high yield nuclear explo- 
sions 

108-1 19 Jan 59 (C) 

Index of motion pictures, film strips, 
slides, and phonographic recordings 

310-1 14 Jul 59 (D) 

Index of administrative publications 

310-2 14 Apr 59 (C) 

Index of blank forms 

310-3 16 Mar 59 <D) 

Index of army training publications 

310-4 18 May 59 (D) 



Index of technical manuals, technical 
bulletins, supply bulletins, lubrication 
orders, and modification work orders 

310-5 20 Jan 58 (D) 

Index of graphic training aids and devices 

310-7 20 Jun 58 (D) 

Index of tables of organization and equip- 
ment, tables of organizations, type tables 
of distribution, and tables of allowances 

310-21 23 Jul 58 (D) 

Index of supply manuals - Signal Corps 

310-22 1 Dec 58 (D) 

Index of supply manuals - Transportation 
Corps 
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310-23 5 Aug 58 (D) 

Index of supply manuals - Chemical 
Corps 

310-25 2 Sept 58 (D) 

Index of supply manuals - Corps of 
Engineers 

310-29 3 Mar 5 8 (D) 

Index of supply manuals - Crdnance 
Corps 

310-30 9 Feb 59 (D) 

Index of supply manuals - Quartermaster 
Corps 

Field Manuals (FM) 



3-5 3 Nov 55 (D) 

Tactics and techniques of chemical, bio- 
logical, and radiological warfare 

5-25 2 Sept 54 (D ) 

Explosives and demolitions 

5-31 31 Jan 56 (D) 

Use and installation of boobytraps 

5-34 27 Jun 56 (D) 

Engineer field data 

9-5 10 Jan 55 (D) 

Crdnance service in field 

9-6 25 May 57 (D) 



Ordnance ammunition service in field 



21-6 19 May 54 (D) 

Techniques of military instruction 

21-40 5 Nov 58 (D) 

Defense against attack 

21- 48 15 Nov 54 (D) 

CER training exercises 

22- 100 2 Dec 58 (D) 

Command and leadership for the small 

unit leader 

30-16 26 Aug 55 (C) 

Technical intelligence 



Technical Manuals (TM) 

3-205 27 Apr 55 (D) 

Protective masks and accessories 

3-215 3 Aug 56 (D) 

Military chemistry and chemical agents 
(with Change 1) 

3-216 11 Jan 56 (D) 

Military biology and biological warfare 
agents 

3-220 14 Oct 53 (D) 

Decontamination 

3-240 14 May 51 (D) 

Field behavior of chemical agents 

3-250 28 Feb 56 (D) 

Storage, shipment, and handling of chem- 
ical agents and hazardous chemicals 



9-40 26 Mar 53 (D) 

Explosive ordnance and reconnaissance 
and disposal 

21-5 8 Jan 57 (D) 

Military training 



3-300 14 Aug 56 (D) 

Ground chemical munitions 

3-304 25 Jan 57 (D) 

Protective clothing and accessories 
(Change 2) 
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0-30(5 23 Apr 58 

Detector kits, chemical agents, 
M9A2 , and All 5 




3-050 00 Sept 51 (D) 

Improvised CBR protective shelters 

3-366 6 Mar 58 (D) 

Flame thrower and fire bomb fuels 

3-400 8 May 57 (D) 

Chemical bombs and clusters 



9-1000 I Jun 56 (D) 

Ammunition, general 

9-1901 11 Sept 50 (D) 

Artillery ammunition 

9-1901 18 Dec 57 (D) 

Ammunition for aircraft guns 

9-1903 31 Cot 56 (D) 

Care, handling, preservation, and de- 
struction of ammunition 



3-522-15 16 Sept 54 (D ) 

Mask, protective, field, M9, and mask 
protective, field, M9A1 (Changes 1,2,3) 



9-1904 2 Mar 44 

Ammunition inspection guide 




5-223 8 Nov 57 (D) 

Foreign mine warfare equipment 

5-226 6 May 43 (D) 

Carpentry 

5-310 28 Jun 46 (D) 

Military protective construction 

5-725 26 Jul 54 (D) 

Rigging 

5-727 19 Oct 54 (D) 

Engineer hand tools 



9-1905 


24 Sept 48 


P) 


Ammunition renovation 




9-1910 


14 Apr 55 


<D> 


Military explosives 




9-1940 


17 May 56 


(D) 


Land mines 






9-1943 


• 

2 Jul r t 


<D) 


Mine identification manual 




9-1946 


29 Nov 55 


<D) 



Demolition materials 



8-285 12 Dec 56 (D) 

Treatment of chemical warfare casual- 
ties 



9-1100 IS Oct 51 (D) 

Inspection of ordnance materiel in hands 
of troops 



9-1865 9 Mar 54 (D) 

Maintenance of bomb disposal equipment 
for access, and sterilization 



9-1950 7 Feb 58 

Rockets 

9-1980 7 Dec 50 

Bombs for aircraft 

9-1 9S1 (undated) 

Military pyrotechnics 

9-1985-1 17 Jul 52 

British explosive ordnance 



<D) 

<D> 

(D) 

(D) 



10-5 




OP 2420 (Vo I 1 Pt 1) TM 9-1385-1 AF TO 11A-1-1Q0-51 



0-1985-2 16 Mar 53 (D) 

German explosive ordnance (bombs, 
fuzes, rockets, land mines, grenades, 
and igniters) 

9-1985-3 16 Mar 53 (D) 

German explosive ordnance (projectiles 
and projectile fuzes) 

9-1985-4 16 Mar 53 (D) 

Japanese explosive ordnance (bombs, 
bomb fuzes, land mines, grenades, firing 
devices, and sabotage devices) 

9-1985-5 16 Mar 53 (D) 

Japanese explosive ordnance (Army am- 
munition, Navy ammunition) 



9-1985-6 16 Mar 53 <D) 

Italian and French explosive ordnance 

9-1985-7 12 Cct 54 (C) 

(title classified) 

9-1986-1 (undated) (S) 

(title classified) 

9-1990 15 Sept 47 (D) 

Small arms and ammunition (Changes 1 

and 2) 

11-210 28 Apr 58 (D) 

Detector Sets AN/PRS-3, -3A1, -3B, 

-3C , and -3D 

11-2356 8 May 50 P) 

Exposure meters PH -260 and ^H-260A 

11-5514A 13 Jul 56 P) 

Radiac Set AN/PDR-39 

30-240 10 Feb 53 P) 



Soviet projectile identification guide 



39-0-1 (undated) (D) 

Numerical index to joint special weaD- 
ons publications 

Technical Bulletins (TB) 

CUD f-AMM-3 18 Feb 58 (D) 

Ammunition; restricted or suspended 

CRD 9-AMM-4 13 Feb 56 (D) 

Small arms and ammunition; lots and 
grades 

CRD 9-AMM-5 18 Dec 57 

Ammunition; federal stock number and 
Department of Defense Ammunition code 

CRD 700 thru 850 

Explosive ordnance disposal bulletins 

CRD 7000 thru .... 

Explosive ordnance disposal bulletins 

9-1900 Series (Pertains to explosive ord- 
nance) 

Supply Bulletins 

9-AMM-61 1 Feb 52 (D) 

Ammunition: supply within the continental 
United States 

3-32 31 Mar 58 (D) 

Disposal of supplies and equipment. 
Chemical Corps Ammunition 

5-52 11 Jul 45 (D) 

Decontamination procedures 

Table of .Allowances 

ll-101-(9-510) 11 Dec 57 (D) 

SIGNAL - Allowances of Signal Corps 
expendable supplies for ordnance special- 
ized service detachments 
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20-11 (Tentative) 10 Mar 53 (D) 

General - Individual safety and protec- 
tive clothing and equipment. 

21 (Peace) 14 Nov 50 (D) 

Individual Soldier - Clothing and equip- 
ment 

23-100 Basic Weapons 24 Sept 58 (D) 

Ammunition for training 

23-101 Basic Weapons 7 Jan 52 (D) 



Miscellaneous ammunition and explosives 

Ordnance Manual s 

ORD 1 3 Feb 55 

Introduction (Ordnance Corps Supply 
manuals) 

ORD M 3-4 May 54 

Vol. I, Ammunition supply and preserva- 
tion (with Change 16) 

May 54 

Vol. II (with Change 23) 

Jul 55 

Vol. HI (with Change 8) 

ORD M 7-1 Jun 59 (D) 

Safeguarding military information 

ORD M 7-2 Feb 54 (D) 

Physical security standards 
(Change 1) 

ORD M 7-3 Jul 55 (D) 

Security classification of ordnance items 



Miscellaneous 

TC&E 9-510R 22 Apr 57 

Ordnance specialized service detach- 
ments (EOD Terms AA, AB, and AC) 

AIR FORCE PUT: LIC ATIC NS 

AFR 55-14 26 Nov 58 (D) 

Precautionary measures for aircraft 
carrying hazardous cargo. (Special weap- 
ons) 

DAR 55-27 24 Jul 59 (D) 

Preparation and distribution of plans for 
furnishing military assistance in domes- 
tic emergencies 



AFR 62-14 


21 Jul 58 


(D) 


Aircraft miss: 


ile accidents 


AFR 62-14A 


16 Jan 59 


CD) 


Aircraft and missile accidents 


AFR 88-6A 


3 May 57 

•> 


(D) 



Installation planning and development. 
Quantity - distance standards for storage 



of mass detonating military explosives 

AFR 136-8 4 Nov 55 (D) 

Definition of responsibilities for explo- 
sives ordnance disposal 

AFR 136 - j 9 Feb 57 (D) 

Report of ammunition accident or inci- 
dents 



ORD M 7-224 1 Jul 51 (D) 

Ordnance safety manual 
(with Change 8) 

Manual (unnumbered) 

Ammunition - Complete round chart 



AFR 136-10 30 Jun 58 (D) 

Explosive ordnance disposal 

AFR 190-4 28 Sept 56 (D) 

Off-base aircraft accidents. Emergency 
assistance and community relations 
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A F R 190-10 19 Feb 56 (D) 

Release of information on accidents 

AFR 355-3 S Get 57 (D) 

Disaster control 

AFL 136-5 21 Apr 53 (S) 

(Title and contents SECRET RESTRICT- 
ED DATA) 

AFL 355-3 8 Oct 57 (C) 



Implementing guidance for disaster cot_- 
troi 



A FTC 11C -1-2 22 Aug 52 (D) 

Military chemistry and chemical agents 

DCD Office PIO News Release No. 124- 
53, (D) 14 Feb 58, joint statement by 
DCD and DEC 

NAVY PUBLICATIONS 
Ordnance Pamphlets (OP) 



0 13 Aug 59 (D) 

Index of ordnance publications (30th Rev.) 



AFM 355-12 3 Sept 57 (C) 

Defense against residual radiation from 
nuclear wc ipons 

AFP 160-6 6 May 57 (D) 

Maximum permissible dose from exter- 
nal sources of ionizing radiation 



AFP 160-6-7 1 Jur 59 (D) 

Maximum permissible amounts of radio- 
isotopes in the human body and maximum 
permissible concentrations in air and 
water 



AFTO 11A-1-34 14 Apr 55 (D) 

Military explosives 



AFTO 11A-1-20 1 Jun 56 (D) 

Ammunition, general 

AFTO 11 A-l -36 7 May 53 (C) 

Index to AF explosive ordnance technical 
orders 

AFTO 11A-1-37 31 Oct 56 (D) 

Care, handling, preservation and de- 
struction of ammunition 



4 4 May 43 (D) 

Ammunition afloat (1st Rev. ) 

5 (undated) (D) 

Ammunition ashore (2nd Rev.) Vol. 1 and 2 

878 (undated) (D) 

General data on Navy, AN Standard, 

Army and British bombs 

975 Mar 43 (D) 

Aircraft vesicant munitions 

988 May 43 (D) 

Bomb fuzes 

998 29 May 47 (D) 

Aircraft pyrotechnics and accessories 

1002 30 Nov 43 (D) 

772 Rocket launchers Mk 20, 22 and 

ammunition 

1014 7 Feb 55 (C) 

Ordnance safety precautions 

1817 14 Jun 48 (C) 



Fuzes for rockets and projector charges 



AFTO 11 A-l -40 4 Sept 51 

Ordnance safety manual 



(D) 1030 22 Dec 43 (D) 

Non-persistent gas munitions 
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1042 25 Sept 45 (D) 

Ships chemical smoke munitions 

1050 28 Nov 45 (D) 

Aircraft smoke bombs 

1105 15 Dec 45 (D) 

Ordnance storage instructions 

1111 10 May 44 (D) 

4” 5 Rocket ammunition 

1120 18 Mar 44 (D) 

Care of ammunition at advanced bases 

1147 1 Mar 44 (D) 

Demolition outfit Mk 119 

1157 23 Mar 45 (D) 

Rocket ammunition; 3V5 and 5 11 aircraft 

rockets 

1177 19 Jan 45 (D) 

Surface pyrotechnics and projectors 

1178 26 Jun 46 (D) 

Demolition material 

1187 10 Feb 45 (D) 

2225 subcaliber aircraft rockets 

1212 23 May 45 (D) 

Projectile fuzes 

1219 27 Cct 54 (D) 

Series ammunition code catalogs -bombs 
Series A-bombs 27 Cct 54 (D) 

Series B-pyrotechnics 15 Dec 53 (D) 

Series C -chemical 2 Dec 52 (D) 

1227 13 Mar 45 (D) 

11275 rocket ammunition 

1234 24 Jul 44 (D) 



100 -pound all purpose incendiary bomb 
AN M- 47A2 



1239 25 Mar 54 (C) 

520 rockets 

1245 7 Jul 47 (D) 

Demolition charges Ml; 21 and Mk 25 

1260 29 Jan 51 (C ) 

Rocket ammunition (520 surface rockets) 

12 SO 17 Feb 45 (C) 

Aircraft bombs 

1331 15 Nov 44 (C) 

325 Rocket flare 

1361 21 Apr 45 (D) 

Napalm bombs 

1362 Nov 44 (D) 

Demolition firing device Mk 1 Mod 1 

1388 27 Dec 44 (D) 

Initiator (detonating cord) Mk 1 Mod 0 

1389 5 Jul 45 (D) 

Demolition firing device Mk 12 Mod 0 

1390 4 Jul 45 (D) 

Demolition firing device Mk 13 Mod 0 

1415 17 Jun 47 (C) 

Rocket assemblies 

1433 23 Mar 45 <C) 

Demolition outfit Mk 127 Mod 0 

1440 25 Apr 45 (D) 

422 Mortar assembly Mk 1 Mod 0 

1443 17 Jul 45 (C) 

Grapnel rocket Mk 1 Mod 0 

1444 14 May 53 (D) 

VT fuzes for bombs 
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1470 8 Apr 45 

VT rocket fuzes (for aircraft rockets) 

1480 6 Apr 45 (C) 

VT fuzes for projectiles and spin stabil- 
ized rockets 



1482 4 Jul 45 (D) 

Detonating cord initiator Mk 2 Mod 0 



1494 25 Jun 45 (D) 

Demolition firing devices Mk 10 Mods 1, 
2, and 3 

1511 15 May 45 (D) 

Authorized rounds of pyrotechnic, chemi- 
cal and smoke grenades, chemical and 
smoke pots, aircraft engine starter car- 
tridges. 



1515 27 Nov 54 (D) 

Ammunition; unserviceable, limited use, 
and suspended 

1531 18 May 45 (D) 

Complete rounds for aircraft bombs 



1548 

Bomb fuze data 



5 Oct 45 



(D> 



1579 28 Jul 45 

Demolition outfit Mk 136 Mod 0 



<D) 



1580 29 Jun 45 

Lighter, fuze-, friction type 1 



<D) 



1601 21 Aug 45 (D) 

Demolition firing device Mk 15 Mod 0 

1631 21 Sept 45 (D) 

Ammunition hazard classification list 



!664 28 May 47 

U, S. explosive ordnance 



(C) 



1665 10 Jun 46 

British explosive ordnance 



(C) 



1666 11 Jun 46 (D) 

German explosive oronance Vol. 1 and 2 

1667 14 Jun 46 (D) 

Japanese explosive ordnance Vol. 1 and 2 

1668 14 Jun 46 (D) 

Italian and French explosive ordnance 

1720 9 Jun 47 (C) 

Shaped charge ammunition and applica- 
tions of shaped charges to explosive filled 
ordnance 



1743 3 May 50 

81 -MM Mortar Mk 2 Mod 0 



(Q) 



1761 (undated) (C) 

5” Spin stabilized air-to-air rocket 
(GASR) 



1792 (undated) 
12V 75 rocket Mk 1 Mod 0 (ASP) 

1793 14 Sept 54 
2275 folding-fin aircraft rocket 

1794 (undated) 

520 Rocket ammunition 



(C) 



<D) 



(C) 



(D) 



1810 11 Jun 51 

Ordnance handling and shipping instruc- 
tions 



1641 (undated) 

Bomb fuze Mk 249 Mod 0 

1843 (undated) 

520 aircraft rocket flare 



(C) 



<C) 



1851 1 Dec 50 (Q 

Explosive ordnance disposal tools and 
methods (Land type) 
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1903 30 Oct 51 (D) 

Bomb Mk 77 Mod 0 {fire -750 Lb.) 

2009 {undated) (C) 

Russian bombs and fuzes 

2173 (undated) (D) 

Ammunition handling equipment 

2174 Aug 54 (C) 

Development, test, and evaluation pro- 
cedure manual for bombs , bomb fuzes , 
pyrotechnics, chemical dispersion, etc. 



2219 (undated) (C) 

Proximity time fuzes 

2235 (undated) (D) 

470 rocket Mk 2 Mod 0 subcaliber 

NAVORD 

OCL Series (Ordnance Circular Letters) 
CML Series (Ordnance Material Letters) 
OTI Series (Ordnance Technical In- 
structions) 

OKI Series (Ordnance Handling Instruc- 
tions) 



2183 


(undated) 


(D) 


Fire bomb fuel 


2210 


(undated) 


<D) 


Aircraft rockets 


2211 


(undated) 


(D) 


Surface rockets 


2212 


(undated) 


(D) 


Demolition material 




2213 


(undated) 


<D) 



Aircraft pyrotechnics and miscellaneous 
ammunition 



2214 (undated) (D) 

Surface pyrotechnics and miscellaneous 

ammunition 

2215 (undated) (D) 

Navy gun type ammunition 



The above NAVORD Series have been dis- 
continued. NAVWEPS Instructions and 
Ne sices will replace them. All items 
listed below wall remain in effect until 
superseded or declared obsolete. 

Ordnance Data (NAVORD OD) 



484 J 5 Mar 54 (C) 

470 Rocket sub-caliber (ASP) 



5818 

Am 



18 Jul 49 

munition, VT fuzes 




7230 8 Sep 48 (C) 

U5N ammunition and explosives 

7339 27 Jun 49 (D) 

Advisory methods of manufacture of 
Fuze Mk 175 ModO 



2216 {undate d) (D) 

Aircraft bombs 

2217 (undated) (D) 

Non -toxic chemical munitions 

2218 (undated) (D) 

Toxic chemical munitions 



Ordnance Circular Letters (NAVORD OCL) 



Al-50 9 Jan 50 (D) 

Marking of ammunition and containers 

A3 -50 18 Sep 50 (D) 

Disposal of ammunition and explosives 
by destruction at naval shore stations 
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A4-51 17 Nov 51 (D) 

Grenades, hand, smoke, WP, Ml 5 

AC -49 22 Mar 49 (C) 

AA fuze cavity liner (for VT fuzes, pro- 
jectiles and cartridges) 

A7-48 14 Jun 48 (D) 

MT fuzes and PD fuzes for HC gun am- 
munition 

A24-45 24 Apr 45 (C) 

Projectile fuzes - classification of 

A26-45 5 Mar 45 (D) 

Available types of 40 -MM ammunition 

A3 9 -44 19 May 44 <D) 

Identification of ammunition 



AV17-45 17 Mav 45 

to* 

Composition B loaded bombs (GP) 




A V 20 -47 24 Nov 47 

MT fuzes yfti 25 and Mods 




AV23-45 14 Jun 45 

Tritonal loaded bombs (GP) 




A V2 7 -45 1 5 Aug 45 

Aircraft bomb fuzes, navy and army, 
surveillance and disposal of 




AV32-45 17 Oct 45 (C) 

Aircraft bombs, fuzes, availability of 

AV129-43 23 Dec 43 (C) 

Incendiary bomb, AN-M69, Cluster, 100- 
lb. AN -Ml 2 and Cluster, 500-lb. AN -Ml 3 



A128-43 22 Dec 43 <D) 

Identification of chemical munitions 

AVI -45 10 Jan 45 (C) 

HBX, a new explosive 



Ordnance Material Letters fNAVOPD OML 



AV3-42 14 May 52 (C) 

Limitations of fuze Mk 140 Mod 0 used 
in 772 rocket head Mk 4 Mod 0 {A SW) 



AV2-46 15 jan 45 (D) 

Aircraft bombs - surveillance and dis- 
posal of 



AV4-50 3 Apr 50 

Rocket heads for 570 HVAR 

AVI 1-44 5 Mav 44 

Torpex loaded ammunition 



<D) 

(C) 



AVI 1-45 7 Mar 45 

Bomb type ammunition, measures 
to reduce explosive 




AVI 4 -44 31 May 44 (C) 

100-lb Cluster M2S and 500 -lb Cluster 
M2 9 of 4 -lb frags M83 



Ordnance Technical Instructions (NAVORD 
OTlj “ 

AV7-43 15 May 45 (D) 

AN-M Mk 33 1000 -lb. AP bomb fit of 
suspension lugs 

AV3-44 24 Mar 44 (D) 

Fuze bomb tail, Ml 23, Ml 24, Ml 2 5 

AV5-45 23 May 45 (C) 

Bombs, frag, 260-lb. MSI, M220 lb. 

AN -MS 8 



Ordnance Handling Instructions (NAVORD 
OKI) ~ 

A12-43 (undated) (D) 

10 00 -lb. AJP bomb Mk 33 
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AV20-43 22 Sept 43 CD) 

Instructions for T2, T3E1, 1000-lb. chem- 
ical bomb-CG loaded 

AV2-44 24 Jan 44 (D) 

ANM Destructors 

AVI -45 3 Apr 45 (D) 

2225 aircraft rockets (sub cal) 

AV2-45 3 Apr 45 (D) 

5'.'0 aircraft rocket Mk 4 Mod 0 

A3 -45 15 Mar 45 (D) 

.Assembly of igniters, incendiary gaso- 
line tank, M13, M14, M15, M16 

A4-45 14 Apr 45 (D) 

Demolition outfit Mk 127 Mod 0 

A5-45 20 Jul 45 (C) 

520 rocket (surface height capacity, SS) 

Mk 10 Mod 1 with VT fuze 

AV 5 -45 24 May 45 (D) 

11775 Aircraft rocket Mk 3 Mod 0 



AV2-49 3 Nov 49 

.Aircraft rocket Mk 1 Mod 0, Mk 8 Mod 0, 
and 5” .Aircraft rocket Mk 1 Mod 0, 2, 4, 
Mk 2 Mod 0 and Mk 3 Mod 0 

AVI -50 23 Feb 50 (D) 

1725, 2725, 375 and 570 aircraft rockets - 
unloading of 

AVI -54 9 Aug 54 (D) 

Bomb Mk 79 Mod 0 (fire, 1000 lb. ) 

NAVORD Charts 

AV6 -43 (undate d) (D) 

500 lb. GP bomb ANLJM64 



A V 7-43 ( undate d) (D, 

1000 lb. GP bomb AN M65 

AV 8 -43 (undated) (D) 

1000 lb. AP bomb AN Mk 33 

A VS -43 (undated) (D) 

1000 lb. SAP bomb .AN M59 

AVI 0-43 (undated) (D) 

250 lb. GP bomb .AN M57 

AVI 2 -43 (undated) (D) 

115 lb. chem bomb AN M70 

AV13-43 (undated) (D) 

4 lb. incend bomb AN M50A2, incendiary 
bomb clusters AN. M6 and 7 

AVI 5 -4 3 (undated) (D) 

6 lb. incend bomb AN M69, incendiary 
bomb clusters AN M12 and 13 

AVI 8 -43 (undated) (D) 

23 lb. para frag bomb AN M40 

AV20 -43 (undated) (D) 

5 lb. antiaircraft bomb Mk 34 

AV21-43 (undated) (D> 

Bomb fuzes, tail AN M100A2, 101A2, 
102A2 

AV22-43 30 Oct 47 (D) 

Bomb fuze, nose AN M103 

AV23-43 (undated) (D) 

Bomb fuze, nose AN M104 

AV 2 6 -43 30 Oct 43 (D) 

Bomb fuze, nose AN M110, 110A1 

AV 27 -43 12 Nov 43 (D) 



Flare fuze AN M111A1, AN M111A2 (MT) 
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AV28-43 12 Nov 43 (D) 

Bomb fuze, tail Ml 12, Ml 13, M114, 

quick arming for masthead bombing 

AV29-43 (undated) (D) 

Bomb fuze, nose AN Mk 219 

AV31-43 12 Nov 43 (D) 

Bomb fuze, tail AN Mk 228, Mk 223 

AV34-43 30 Oct 43 (D) 

Bomb fuze, nose Ml 26, M126A1 

AV35-43 12 Nov 43 (D) 

Bomb fuze, long delay action M123, 

M124, Ml 2 5 

AV36-43 30 Oct 43 (D) 

Bomb fuze, nose AN M120 

AV37-43 30 Oct 43 (D) 

Bomb fuze, tail Ml 15, 116, 117 

A3 9 -43 1 Sep 43 (D) 

Base det. fuze Mk 3B and Mk 3 Mod 2 

A40-43 1 Sep 43 (D) 

Simple medium cal. ignition fuze with 

tracer (base) Mk 10 Mod 4 

A41-43 1 Sep 43 (D) 

Base det. fuze Mk 13 Mod 6, 7 

A45-43 1 Sep 43 (D) 



Nose det. fuze Mk 26 and Mk 26 Mod 1,2 



A49-43 18 Jul 44 (D) 

20 MM antiaircraft cartridge and details 



A51-43 


18 Jul 44 


(D) 


40 MM cartridge 


and details 




A52-43 


18 Jul 44 


CD) 


3"/50 cal. cartridge and details 




A53—43 


18 Jul 44 


(D) 


5”/43 cal. complete round and details 


A2-44 


(undated) 


<D) 


Nose fuze 131 and 136 




A4-44 


(undated) 


(D) 


Nose fuze Mk 137 






AV4-44 


(undated) 


<D> 


Bomb fuze -nose Mk 234 




A5-44 


(undated) 


(D) 


Nose fuze Mk 139 






A6-44 


(undated) 


(D) 


Nose fuze Mk 145 






AV 6 -44 


(undated) 


CD) 



Bomb fuze Mk 229 Mod 3 and AN-Mk 230 
Mod 4, hydrostatic (tail) 



A 8 -44 (undated) (D) 

Nose fuze Mk 147 Mod 1 

A10 (undated) (D) 

Nose fuze Mk 149 



A46-43 1 Sept 43 (D) 

Point det. fuze Mk 27 

A47 -43 1 Sep 43 (D) 

Base det. fuze Mk 28 

A48 -43 1 Sep 43 (D) 

Point det. fuze MK 29 



All -44 (undated) (D) 

325 rocket ammunition 

A1 2 -44 (und ate d) (D) 

425 rocket ammunition 

A13 -44 (undated) (D) 

722 rocket ammunition 
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RELATED PUBLICATIONS 



A14-44 2 Aug 44 (D) 

16 1T /50 cal. complete round & details 

A16-44 (undated) (D) 

PD fuze Mk 34 Mod 1 for IV 1 AA ammu- 
nition 

A17-44 (undated) (D) 

Auxiliary detonating fuze Mk 44 



Al-52 Jun 55 (C) 

Firefighting instruction, ammunition and 
explosives 

NAVOR D Instructions 



08030. 4B BLC(VT), HE-VT, FLC(VT) 
(nonfrag) projectiles and cartridge - inf or- 
mation concerning VT fuzes for use there- 
with (C) 



A18-44 (undated) (D) 

Base detonating fuze M66A1 

A19-44 (undated) (D) 

5V0 rocket ammunition (3V25 motor) 



08032. 0 (C) 

Instructions for point det. fuze or VT fuze 
subassemblies into 3 M /50 cal. rapid fire 
HE cartridges VT Mk 72 Mods PD Mk 30 
Mods 



A20-44 (undated) (D) 

7V2 projector charge 

Al-51 (undated) (C) 

5V0 rocket, high performance , air-to-air 
folding fin 

A2-51 (undated) (D) 

5V0 rocket, high velocity aircraft 

A3 -51 (undated) (D) 

5V0 rocket, high performance, air-to- 
ground 

A4-51 (undated) (D) 



2V75 rocket, air-to-air folding fin 



08032.3 (C) 
3 ,f /50 cartridge, AP - performance of 

fuze BD M66A1 and M66A2 

08033. 5 (C) 

5 n /38 cal. illuminating proj , fuzing of - 
fuze MT Mk 61 all Mods 

08034. 1 (C) 

8" and 16" HC and APproj. -replacement 

of 

08037. 3 (C) 



20 MM cartridge, aircraft, HE 1, M97 - 
precaution in handling - PD fuze M75 



A5-51 (undated) (D) 

6V5 rocket, aircraft antitank 

A6-51 (undated) (D) 

12V75 rocket, antisubmarine, proximity 
fuze 

A7-51 (undated) (C) 

2V0 rocket, air-to-air folding fins 

A8-51 (undated) (C) 

5 V0 aircraft rocket flare 



08150. 5A (C) 

Bomb conversion kit Mk 19 Mod 0 
M166E1 VT fuze and M15, M16, M23 
igniter 

NAVAL WEAPONS LABORATORY: Index 
of Naval Weapons Laboratory Reports is- 
sued January through December 1953. 

NAVAL WEAPONS LABORATORY: 

NWL Report No. 1250 - Index of Naval 
Weapons Laboratory Reports issued 
January through December 1953. 
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NYv’L Report No. 1440 - Index of NllvoI 
Weapons Laboratory Technical Reports 
issued January 1954 through December 
1955. 

NOL Report No. 1100 - Serial Lists of 
reports prepared by the U. S. Naval Ord- 
nance Laboratory. 

Explosive Ordnance Disposal Bulletins, 
NAVORD - EODB’s - 00 to 213, etc. 



LIBRARY WEEKLY BULLETIN - (Bu- 
reau of Naval Weapons Technical Library - 
Department of the Navy). All publications 
from 23 March 1955 to 15 September 1958. 
Blaster's Handbook and Tne Chemistry 
of Powder and Explosives 

NON -MILITARY REGULATIONS 
Interstate Commerce Commission regu- 
lations for transportation of explosives 
and other dangerous articles by motor, 
rail and water. 
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Booby-trapped .... 

Hand grenade 
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Used with weapons . . . 
Buildings 

Boobytraps in 

UXO in 

Buttressing 

Camouflet 
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Deep 

Precautions 

Type A 

Type B 

Crater 

Deep 

False 

Intermediate 

Shallow 

Demolitions, use of 
Explosive burning . . . 
Plastic explosive .... 

Precautions 

Shaped charges 

Techniques 

Detonation (see Explosives; 



. . . .4-6 
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Drainage of water 6-14 

EOD (Explosive Ordnance Disposal) 

(see also Explosive Ordnance; Final 



disposition) 

Basic considerations 1-1 

Categories (see Incident) 

Field evaluation 8-2 

Incident (see Incident) 

Organizations, mission of . . . . 1-1 
Reconnaissance 

Defined 2-1 

Post-attack 2-1 

Reports 2-1 

Results of 1-2 

* 

RSP (Rendering Safe Procedures) . 8-1 

Structure of 1-1 

Technical intelligence 8-3 

Unit, defined 1-5 

Evacuation 

Buried items 4-3 

Marking danger area for .... 4-1 

Minimum distance 4-1 

Protective works 4-2 

Traffic flow 4-4 

Unburied items 4-3 

Excavating (see also Buried UXO; Shafting) 

Equipment 6-9 

Methods of 6-4 

Safety' 6-2 

Explosive Ordnance 

Defined 1-1 

Disposal (see EOD) 

Effects of detonation 2-2 

(see Camouflets; Craters; Surface 



burst; Underground burst) 
Incident (see Incident) 
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Explosives 

Disposal, methods of ...... 1-5 

Identifying 1-4 

Knowledge of 1-3 

Publications 1-1 

Understanding 1-4 

Final disposition 

At sea 9-5 

Demolitions, use of 9-1 

Methods of 3-1 

On land 

In destruction or demolition 

areas 9-4 

Specifications 9-4 

Transportation 9-4 

Safety 9-1 

Versus disposal 8-1 

Fuzes 

Arming 3-3 

Classifying 3-3 

Delivery, method of 3-4 

Types of 

Air burst 3-4 

Antidisturbance 3-4 

Antiwithdrawal . 3-4 

Hydrostatic 3-4 

Impact 3-4 

Long delay 3-4 

Proximity 3-4 



M 



Gas, poisonous (see CamoufLet) 

Glass, protection against 4-7 

Grenades (see Boobytraps) 

Headings 6-13 

Identification of UXO 

By method of delivery 3-4 

By tactical use 

Armor defeating 3-3 

Auxiliary 3-3 

Chemical and biological . . . . 3-3 

Fuzes 3-3 

High explosives 3-3 

Post-access data 3-2 

Post- incident data 3-2 

Pre-access data . 3-1 



Incident, explosive ordnance 



Defined 


. . 1-2 


Disposal 


. . 8-1 


Categories of 


Category AA 


. . 2-1 


Category A 


. . 2-1 


Category B 


. . 2-1 


Category C 


. . 2-1 


Category assignment .... 


. . 2-2 


Verifying existence of . . . . 


. . 2-5 


Intelligence 


. . 8-2 


Lifting gear and techniques 


Block and tackle 


. . 6-16 


Blocks 


. . 6-16 


Lines , ropes , and hoists . . 


. . 6-15 


Ratio of line to block .... 


. . 6-17 ' 


Removing UXO from shaft . . 


. . 6-18 • 


Tackles, strengths of ... . 


. . 6-18 


Types of purchases 


. . 6-17 


Locating buried UXO 


. . 2-5 


Marking danger area 


. . 4-1 


Protective measures 


Basic approaches 


. . 4-4 


Defined 


. . 4-1 * 


Evacuation (see Evacuation) 
Methods of 


Buttressing 


. . 4-5 


Flooding 


. . 4-8 


Sandbag barricades .... 


. . 4-6 


Smothering 


. . 4-8 


Taping of glass 


. . 4-7 


Trenching 


. . 4-5 


Venting 


. . 4-7 


Purpose . 


. . 4-1 


Pumping water 


. . 6-14 



RSP (Rendering Safe Procedures) . 8-1 
Shaft retention walls 



(see also Timbering) 



Crib timbering 6-5 

Equipment 6-5 

Standard methods 6-4 

Step down method 6-5 

Shafting 

Installation 6-10 

Lowering timbering 6-11 
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Surface burst 2-2 

Timbering 6-2 
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Tools and equipment 
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Trenching 

Uncovering UXO 6-12 

Underground burst 2-3 

Unexploded Ordnance (see UXO) 

UXO (Unexploded Ordnance) 

(see also Buried UXO; Disposal; Final 

disposition; Protective measures; Un- 
buried UXO) 

Dismantling 

Evaluation 

Identification (see Identification of UXO) 

In buildings 7_1 

Investigation 2-5 

Verification ...... . 2-5 

UXO, Buried (see also Lifting gear and 



techniques; Protective measures) 
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Estimating location of 2-5 
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Instructions 6-9 

Methods of (see Timbering; Shaft re- 
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buried UXO) 
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Safety 

Precautions 
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Aboard ship 7 _ 4 
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Crashed aircraft 

Damaged buildings 7 _ 4 

Undamaged buildings ... . . . 7 _ 2 

Venting 4 _ 7 
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Water drainage 6-14 



1-3 




Subj: 



TM 9-1335-1; AF TO UA-l-lOO-ol ; NAVWEPS OP 2420, 

Surface Explosive Ordnance Disposal, Part 1, General 



Volume 1 ; 



BY ORDER OF THE SECRETARIES OF THE ARMY, THE NAVY, AND THE 
.AIR FORCE: 



OFFICIAL: 



J. C. LAMBERT, 

Major General, United States Army, 

The Adjutant General. 



G. H. DECKER, 
General, United States Army, 

Chief of Staff. 



PAUL D. STROOP, 

Rear Admiral, United States Navy, 
Chief, Bureau of Naval Weapons. 



CURTIS E. LEMAY, 
General, United States Air Force, 

Chief of Staff. 

OFFICLAL: 



R. J. PUGH, 

Colonel, United States Air Force, 
Director of Administrative Services. 




